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This invention relates to new chemical compounds. 
More particularly, it relates to a new class of compounds 
of the indole series. Still more particularly, it is con— 
cerned with new oc-(3-i11d0lYD-1OW61‘ aliphatic acids hav 
ing an aromatic carboxylic acyl radical of less than three 
fused rings attached to the nitrogen atom of the indole 
ring. It is concerned further with salts, esters and amide 
derivatives of such compounds. It relates also to the syn 
thesis of such substances. 
The new aroyl and heteroaroyl indolyl aliphatic acid 

compounds of this invention have the general structural 
formula: ' 

inwhich a," ‘it 
R1 may be a benzene, naphthalene, biphenyl or a sub 

stituted benzene, naphthalene or biphenyl radical in 
which the substitutents may be halogen, lower alkyl, 
lower alkylthio, lower alkoxy, tri?uoromethyl, phenoxy, 
lower alkylphenoxy, lower alkoxy phenoxy, halogeno 
phenoxy, tri?uoroacetyl, di?uoroacetyl, mono?uoro 
acetyl, di(lower aIkyDsulfamyl, lower alkanoyl, di 
lower alkyl)carboxamido, cy-ano, carb-lower alkoxy, 
aldehyde, tri?uoromethylthio, lower alkylsul?nyl, lower 
alkyl sulfonyl, benzylthio, lower alkylbenzylthio, lower 
alkoxybenzylthio, halogenobenzylthio, mercapto, nitro, 
amino, di(lower alkyl) amino, lower alkylamino, lower 
alkanoylamino, hydroxy, lower alkanoyloxy, tri?uoro 
acetoxy, di-?uoroacetoxy, mono?uoroacetoxy, benzyl 
oxy, lower alkylbenzyloxy, lower alkoxybenzyloxy and 
halogenobenzyloxy; 

R2 may be hydrogen, lower alkenyl or lower alkyl; 
R3 may be hydrogen or lower alkyl; 
R, may be hydrogen, lower alkoxy, ?uorine, lower alkyl 

or trifluoromethyl; 
R5 may be hydrogen, lower alkyl, lower alkoxy, nitro, 

amino, lower alkylamino, di(lower .a1kyl)amino, lower 
alkanoylamino, lower alkanoyl, lower alkylamino, bis 
(hydroxy lower alkyl)amino, l-pyrrolidino, 4-methyl 
l-piperizinyl, 4-morpholinyl, cyano, amino lower alkyl, 
di(lower alkyl)-amino lower alkyl, tri?uoromethyl, 
halogen, di(lower alkyl)sulfamyl, benzylthio, lower 
alkylbenzylthio, lower alkoxy benzylthio, halogeno 
benzylthio, benzyloxy, lower alkylbenzyloxy, lower 
alkoxybenzyloxy, halogenobenzyloxy, lower alkenyl, 
lower alkenyloxy, l-aza-cyclopropyl, cyclopropylmeth 
yloxy or cyclobutylmethyloxy; and 

M may be OH, NHZ, lower alkoxy, benzyloxy, OZ where 
Z is a cation or OY where Y is the structure: 
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In the most preferred compounds of the invention, R5 
is a lower alkyl, lower alkoxy, nitro, amino, or substituted 
amino. Examples of the alkyl and alkoxys are methyl, 
ethyl, propyl, t-butyl, methoxy, ethoxy, i-propoxy and 
the like. R5 is not limited to this class of substituents, 
however, and may, if desired, represent substituents such 
as hydrogen, aryl, aryloxy, hydroxy, mercapto, halo, 
pseudohalo such as CPS, CHFZ or other haloalkyls, nitro, 
amino, alkylamino, acylamino, haloalkyl, cyano, sulfamyl, 
sulfoxide, aminornethyl, substituted aminomethyl, car 
boxy, carboalkoxy groups. 
A critical feature of the new compounds described here 

in is the presence of an aroyl radical attached to the N-l 
position of the indole. These acyl groups may be further 
substituted in the aromatic ring with hydrocarbon groups 
or with functional substituents. Thus, suitable aroyl 
substituents are the benzoyl, phenylbenzoyl and napthoyl 
groups. The aromatic rings of such groups may contain, 
and in the preferred compounds do contain, at least one 
functional substituent. This substituent may be a hydroxy 
or an etheri?ed hydroxy (hydrocarbonoxy) group such as a 
lower alkoxy, e.g., methoxy, ethoxy, isopropoxy, propoxy, 
an alkenyloxy such as allyloxy, an aryloxy or aralkoxy 

group, e.g., phenoxy, benzyloxy, halobenzyloxy, lower 
alkoxybenzyloxy and the like. It may be a nitro radical, 
a halogen such as chlorine, bromine, iodine or ?uorine, 
an amino group or a substituted amino group, representa 
tive examples of which that might be mentioned are acyl 
amino, amine oxide, ketimines, urethanes, lower alkyl— 
amino, lower dialkylamino, amidine, acylated amidines, 
hydrazine or a substituted hydrazine, a'lkoxyamines and 
sulfonated amines. Further, it may be a mercapto or a 
substituted mercapto radical of the type exempli?ed 
by alkylthio groups such as methylthio, ethylthio, and 
propylithio and arylthio or aralkylthio groups, e.g., benzyl 
thio and phenylthio. The N-l aroyl radical may, if de 
sired, be haloalkylated, as with a tri?uoromethyl, tri?uoro 
ethyl, per?uoroethyl, ?-chloroethyl or like substituent, 
acylated as with acetyl, propionyl, benzoyl, phenylacetyl, 
tri?uoroacetyl and like acyl groups, or it may contain a 
haloalkoxy or haloalkylthio substituent. In addition, the 
invention embraces compounds wherein the aroyl radical 
contains a sulfamyl, benzylthiomethyl, cyano, sulfonamido 
or dialkylsulfonarnido radical. Further, it may contain a 
carboxy substituent, or a derivative thereof, such as an 
alkali metal salt or a lower alkyl ester of the carboxy radi 
cal, an adlehyde, azide, amide, hydrazide and the like, 
or an aldehyde derivative of the type represented by 
acetals or thioacetals. In the preferred compounds, the 
N-1 aroyl radical is benzoyl and the functional substituent 
is in the para position of the six-membered ring. 
The u-(3-indolyl)-aliphatic acids described herein are 

preferably lower aliphatic acids such as a-(S-indolyl) 
derivatives of acetic, propionic, butyric, valeric and like 
acids. Lower alkyl esters, salts and the amides of such 
aliphatic acids represent an additional aspect of the in 
vention. The esters are important intermediates in the 
synthesis of the free acids, and in many cases are them 
selves of importance as end products. The preferred 
vesters are the lower alkyl esters such as the methyl, ethyl, 
propyl or t-butyl compounds and the benzyl, p-halobenzyl 
and like esters. 
The salts of these new oc-(l-EII‘OYI or heteroaroyl-3-in 

d_olyl)-lower aliphatic acids can be obtained by treatment 
of ‘the free acid with base under mild conditions.‘ In this 
manner there may be obtained alkaline metal salts such 
as the sodium and potassium, the aluminum or magnesium 
salts or salts of alkaline earth metals, examples of which 
are barium and calcium. Salts of organic amines such as 
dimethylamine, morpholine, methyl cyelohexylamine or 
glucosamine may be obtained by reacting the acid with 
the appropriate organic base. The amides included within 
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this invention are conveniently synthesized by ?rst prepar 
ing the amide of an a-(3-indolyl)-lower aliphatic acid 
unsubstituted at the 1-position and then acylating said 
compound by the process described hereinbelow. Such 
amides are conveniently obtained by reacting the free 
acid with urea or treating the appropriate acid chloride 
with ammonia. 
The 2-position of the indole ring nucleus (R2 in the 

above formula) may be hydrogen although it is preferred 
that there be present at this position of the molecule 
a hydrocarbon radical having less than nine carbon 
atoms. Lower alkyl groups such as methyl, ethyl, propoyl 
or butyl are the most satisfactory, but lower alkenyl radi 
cals also can be used. 
The following compounds are representative of those 

contemplated by this invention and which may be pre 
pared by the procedure discussed hereinbelow: 

Methyl-a-(1-p-chlorobenzoyl-2-methyl-5 - methoxy - 3 
indolyl)-acetate, 

methyl-a-( 1-p-chlorobenzoyl-2,S-dimethyl - 3 - indolyl) 

acetate, 
methyl-u-(1-p-methylthiobenzoyl-2-methyl-S-methoxy - 3 

indolyl) -acetate, 
a-(1~p-chlorobenzoyl-2-methyl-S-methoxy - 3 - indolyl) 
propionic acid, 

a-(1-p-chlorobenozyl-Z-methyl-S-methoxy - 3 - indolyl) 

acetamide, 
oc-( 1-benzoy1-2-methyl~5 -methoxy-3-indolyl ) -acetamide, 
ethyl-a-[1-(2,4-dichlorobenzoyl)-2-methyl - 5 - methoxy 

3-indolyl] -propionate, 
benzy1-a-[l-(naphthoyl)-2-methyl-5-methoxy-3 - indolyl] - 

acetate, and the like. 

The a-(l-aroyl or heteroaroyl-B-indolyl)-lower aliphat 
ic acids and derivatives thereof described herein are syn 
thesized by acylation of the a-(3-ind0lyl)-lower aliphatic 
acid, ester or amide having the desired substituents at the 
2- and 5-positions of the ring nucleus. It is preferred to 
carry out the acylation on an ester or amide derivative 
of the lower aliphatic acid. In those cases where the 
free acid is desired, the ester may be converted under 
suitable reaction conditions to the free acid. It has been 
observed that the l-aroyl or heteroaroyl substituent is 
easily hydrolyzed under conditions normally employed 
for saponi?cation of an ester to the free acid. For this 
reason, care must be taken in converting the u-(l-aroyl or 
heteroaroyl-3-indolyl)-1ower aliphatic acid esters to the 
corresponding free acids. It has been found that one 
convenient method of accomplishing this conversion com 
prises acylation of the benzyl ester and subsequent hydro 
genolytic removal of the benzyl ester. Alternatively, 
other esters such as the t-butyl esters, which are amena 
ble to selective removal by other treatment, such as heat 
ing above 210° C. or by heating at 25-110° C. in the pres 
ence of a catalytic amount of an aryl sulfonic acid or 
other acids may be utilized. When, instead of an ester, 
the amides of these acids are prepared, the free acids are 
formed by reaction of the amides with a stoichiometric 
quantity of nitrous acid in an inert solvent. 
The acylation reaction is preferably conducted by treat 

ing the a~(3-indolyl)-lower aliphatic acid starting ma 
terial with an alkali metal hydride such as soduim hydride 
to form e.g., a sodium salt and then intimately contacting 
said salt With an aroyl or heteroaroyl acid halide in an 
anhydrous solvent medium. It is preferred to employ sol 
vents such as dimethyl-formamide, dimethylformamide 
benzene, benzene, toluene or Xylene. It is preferred to 
carry out the acylation at about room temperature al 
though lower temperatures may be employed if the par 
ticular reactants are unduly susceptible to decomposition. 
An alternative method of acylating the 1-position is 

by use of a phenolic ester of the acylating acid, such as 
the p-nitrophenyl ester. This latter is prepared by mix 
ing the acid and p-nitrophenol in tetrahydrofuran and 
adding dicyclohexyl carbodiimide in tetrahydrofurane 
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slowly. The dicyclohexylurea which forms is removed by 
?ltration and the nitrophenylester is recovered from the 
?ltrate. Alternatively, there can also be used the anhy 
dride, azide or thiophenolic ester of the acylating acid. 
Whichever is used, the acylation of the a-(3-indolyl)-1ower 
aliphatic acid starting material is achieved by forming 
a sodium salt of said material with sodium hydride in an 
anhydrous solvent and adding the nitrophenylester. 
The u-(l-aroyl or heteroaroyl-B-indolyl)-lower aliphat 

ic acid compounds of this invention have a high degree 
of anti-in?ammatory activity and are effective in the pre 
vention and inhibition of granuloma tissue formation. 
Certain of them possess this activity in high degree and 
are of value in the treatment of arthritic and dermatolog 
ical disorders and in like conditions which are responsive 
to treatment with anti-in?ammatory agents. In addition, 
the compounds of this invention have a useful degree of 
antipyretic activity. For these purposes, they are nor 
mally administered orally in tablets or capsules, the opti 
mum dosage depending, of course, on the particular com 
pound being used and the type and severity of infection be 
ing treated. Although the optimum quantities of these 
compounds of this invention to be used in such manner 
will depend on thercompound employed and the particu 
lar type of disease condition treated, oral dose levels of 
preferred compounds in the range of 1.0-2000 mg. per 
day are useful in control of arthritic conditions, depend~ 
ing on the activity of the speci?c compound and the reac 
tion sensitivity of the patient. 
The indolyl aliphatic acid compounds employed as start 

ing material in the reaction discussed above, and having 
the formula: 

Rs 

where R2, R3, R4 and R5 have the previously de?ned 
meanings and E is a hydrocarbonoxy radical having less 
than nine carbon atoms or —NH2, may be synthesized 
in various ways. When R2 is hydrogen or methyl, it is 
preferred to form such compounds by reacting together 
an appropriately substituted phenylhydrazine and a sub 
stituted levulinic ester or amide to form an intermediate 
phenylhydrazone which cyclizes under the reaction con 
ditions to the indole compound 

R4 
R 

152 
where R3, R4 and R5 and E are as above, and R2 is hydro 
gen or methyl. The reaction is normally carried out in 
a lower alkanol such as methanol, ethanol, isopropanol or 
butanol containing an acid such as hydrochloric, hydro 
bromic, sulfuric or acetic acid or in aqueous mineral acid 
such as concentrated hydrochloric, hydrobromic, sulfuric 
or acetic acid, or other Lewis acids such as ZnCl2, 8P3, 
$1631.; and the like. The acid serves as a catalyst in the 
condensation and ring closure reactions leading to the l 
unsubstituted indole. When the substituted levulinic 
esters are used, the nature of the ester is not critical, al 
though it is preferred to utilize a lower alkyl ester, e.g., 
the methyl, ethyl, propyl, isobutyl or isopropyl compound. 
To avoid the possibility of transesteri?cation the alcohol 
used as the solvent medium is preferably the same as the 
alcohol moiety of the ester. When R2 is hydrogen, it 
is convenient to employ the aldehyde in the form of an 
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acetal, e.g., methyl 'y,'y-dimethoxy butyrate. An acid 
addition salt of the phenylhydrazine reactant, for example 
the hydrochloride, is normally preferred over the free base 
for practical reasons, although such salts and the base 
are equivalent in the reaction itself. 
Formation of the a-(3-indolyl)-aliphatic acid, or ester 

thereof, is brought about at elevated temperatures, good 
results being obtained by re?uxing the reaction mixture 
for at least about 15 minutes. Longer reaction times are 
not harmful and may be used if desired. The desired 
compound is recovered from the reaction mixture and 
puri?ed by techniques such as solvent extraction, chro 
matography and/or distillation. Since the l-unsubsti 
tuted esters are low melting solids, they are conveniently 
puri?ed by distillation under reduced pressure. They are 
saponi?ed by treatment with an alkali metal hydroxide. 
The substituted phenylhydrazines employed as one of 

the starting materials in this synthesis are prepared by 
known methods. One convenient method is by diazotiza 
tion of the appropriately substituted aniline to give the di 
azo compound, treatment of the latter with stannous 
chloride to form a tin complex, and decomposition of ‘this 
complex, to the phenylhydrazine with sodium hydroxide. 
The l-acyl group in u-(1-acyl-3-indolyl) aliphatic acids 

and esters of this invention are, as has been mentioned 
earlier, easily hydrolyzed under the conditions normally 
used to saponify an ester. For this reason, the benzyl 
ester of the intermediate o:-(1unsubstituted-3-indolyl) 
acids are a convenient starting material. These are ob 
tained by forming the free ot-(1-unsubstituted-3-indolyl) 
aliphatic acid and esterifying this with benzyl alcohol in 
an inert solvent with an acid catalyst (sulfuric, aryl sul 
fonic acids, etc.). Alternatively, the intermediate benzyl 
ester is synthesized directly by using the benzyl ester of 
the proper levulinic acid in the original synthesis of the 
indole ring, or is formed by base catalyzed ester exchange 
from other esters. After acylation of the indole nitrogen 
of these benzyl ester intermediates, the benzyl group can 
be removed clearly by hydrogenolysis, a process which 
leaves the l-acyl group untouched. 

Alternatively, it is possible ?rst to produce an indole of 
the formula: 

4 | 
H 

where R2, R4 and R5 have the same meaning as before, 
and then to introduce the carbox lic acid residue at the 
3-position. This is accomplished by treating the indole 
of the above formula under Mannich reaction conditions 
with formaldehydedialkylamine to produce a substituted 
gramine, subsequently reacting this latter compound with 
an alkali metal cyanide in a lower alkanol, and ?nally 
hydrolyzing with a strong base such as sodium or potas 
sium hydroxide. 
While this method of introducing the aliphatic acid 

residue at the 3'pos-ition after elaboration of the indole 
ring is, of course, generally applicable to compounds 
having the structure shown above, it is particularly use 
ful for making compounds of this invention wherein R2 is 
an alkyl radical other than methyl, such as the Z-ethyl, 
Z-p-ropyl, 2~allyl and the like substances. Compounds of 
the above formula, unsubstituted in the >3-position, are 
readily prepared following the procedures set .forth in 
columns 2 and 3 of the US. Patent No. 2,825,734 
Products where R5 is acyloxy, halo, cyano, carboxy, 
carbalkoxy, alkyl, aryl, aralkyl, nitro or hydrocarbonoxy 
are prepared‘ via the synthesis beginning from a substi 
tuted Z-nitro benzaldehyde or Z-nitrotoluene. 
The synthesis of: various compounds of this invention 

having on the indole ring system a 5-substituent which 
has a nitrogen attached to the homocyclic ring of the 
indole is generally based on the S-nitro compound. This 
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6 
is transformed into the desired S-substi-tuent. Such 
transformation may be before or after acylation of the 
1-position, depending on the extent to which ‘the. desired 
S-substituent may interfere with the acylation. If such 
interference is possible, the 1-acylation should be carried 
out on the S-nitro indole and the nitro later transformed 
into the desired S-Substituent. Such transformation can 
be carried out in a number of Ways. Reduction of the 
S-nitro groups gives a S-amino group. Reaction of the 
amino with alkyl halides gives mono and dialkyl amino 
groups. inf the alkyl halide is a dihaloalkyiene group 
(e.g., 1,4-dibromobutane) a heterocyclic ring (e.g., pyr 
rolidino) is formed. Similarly, bis(?-chlorethyl)ether 
will give an N-morpholino compound. Alkyla-tion can 
also be carried out simultaneous with reduction, as e.g., 
with ' formaldehyde and Raney nickel and hydrogen. 
Acylaition can similarly be carried out on the S-amino 
compounds or on the S-nitro (with simultaneous reduc 
tion) to give S-acylamido compounds. The S-amino 
group can be reacted with isocyanates to give S-ureido 
compounds. 

This application is a continuation-in-part of my appli— 
cation, Serial No. 164,615, ?led January 5, 1962, now 
abandoned, which was a continuation-in-part of my 
application, Serial No. 97,434, ?led March 22, 1961, now 
abandoned. > 

EXAMPLE 1 

A. Ethyl-a-(Z - Methyl~5~Meth0xy-3-Ind0lyl) - Propionate 

A solution of 25 g. of p-methoxyphenylhydrazine 
hydrochloride and 20 g. of ethyl oz-methyl levu-linate in 
250 ml. of 2 N ethanolic hydrochloride is heated on a 
steam bath for a few minutes. An exothermic reaction 
takes place with the separation of ammonium chloride. 
The reaction ?ask is removed from the steam bath and 
the mixture allowed to ‘reflux gently until the initial 
reaction subsides. The mixture is again heated on a 
steam bath under re?ux for 30 minutes, and then con 
centrated in vacuo to a volume of about 80‘ ml. The 
concentrate is d-iiuted with about 400 ml. of water and 
extracted with ether. The resulting ethereal extract is 
washed with a saturated solution of sodium bicarbonate, 
and with water, and dried over anhydrous sodium sul 
fate. The dried solution is ?ltered and evaporated to 
a dark brown syrup which is puri?ed by chromatography 
over about 1 lb. of acid-washed alumina in a 2%" ID. 
column using mixtures of ether and petroleum ether 
(v./v. 1:9 to 1:1) as eluent. The light yellow syrup so 
obtained is distilled in a short-path distillation apparatus 
and the product coilected at 13.1’. 150-153” C. (0.25 
mm). The distiilate of ethyl-w(2-methyl-5-methoxy-3 
indolyD-propi-onate crystallizes on trituration with petro 
leum ether, MP. 53-55.5° C. On recrystallization from 
a mixture of ether and petroleum ether the melting point 
is unchanged. , l 

Calcd. for CIEHIQOSN: C, 68.94; H, 7.33; N, 5.36. 
Found: C, 69.23; H, 7.31; N, 5.60. 
When the methyl, propyl, isopropyl or benzyl ester of 

a-methyl levulinic acid is employed in the above reaction 
in place of the ethyl ester, there is obtained methyl-u-(Z 
methyl-5qnethoxy-3-indolyl) - propionate, propyl - ot-(Z 
methyl-5-methoxy-3-indolyl) - propionate, iSOPI‘OPYl-oc-(Z 
methyl-5-methoxy-3-indolyl)propionate, or benzyl-cx-(2~ 
methyl-S-methoxy - 3 - indolyl) - propionete, respectively. 
Alternatively, when an ester of levulinic acid is used as 
starting material in the above process, the corresponding 
ester of w(2~rnethyl-5-methoxy-3-indolyl)-acetic acid is 
obtained. 

B. Eihyl-ot-(2,5-Dimethyl-3-Indolyl) -Pr0pi0nate 
20 g. of p-methylphenylhydrazine hydrochloride and 

20 g. of ethyl a-methyl levulinate are added to 250 ml. 
of 2 N ethanolic hydrogen chloride and the mixture 
warmed until reaction sets in. After the initial exother 
mic reaction stops, the mixture is re?uxed for about '1/z 
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hour and then concentrated in vacuo to about 1/3 volume. 
400 ml. of water are added and the aqueous solution 
extracted with ether. The ether extracts are washed with 
sodium bicarbonate solution, and with water, then dried 
over sodium sulfate. The ether solution is concentrated 
to a small volume in vacuo ‘and chromatographed over 
acid-washed alumina (1 lb. of alumina in a 2%" ID. 
column). The material eluted with ether-petroleum 
ether (v./v. 9:1 to 1:1) is distilled in a short-path distil 
lation apparatus. Ethyl - ot-(2,5-dimethyl-3-indolyl)-pr0 
pionate distills at 150-170° (bath temp.)/l mm., and 
crystallizes on trituration with petroleum ether, M.P. 
88—88.5° C. 
When a lower alkyl or benzyl levulinate is employed 

in place of ethyl a-methyl levulinate, lower alkyl- or 
benzyl-(2,5-dimethyl-3-indolyl)-acetate is produced. 

EXAMPLE 2 

Eihyl-u-(I -p-Mcthylthi0benzoyl-Z-Mcti1yl-5 -Mcthoxy-3 - 
I na’olyl ) -Propi0nate 

A suspension of 2.3 g. (0.046 m.) of 50% sodium 
hydride-mineral oil in 250 ml. of dimethylformamide is 
stirred for 20 minutes under nitrogen with ice-cooling. 
Then 8.64 g. (0.035 m.) of ethyl-a(Z-methyl-S-methoxy 
3-indolyl)-propionate is added and the mixture stirred 
for 20 minutes. 8.6 g. (0.046 m.) of p-methyltliioben 
zoyl chloride in 50 ml. of dimethylformamide is added 
dropwise over a period of 30 minutes. The mixture is 
stirred in an iceabath for 5 hours under nitrogen. It is 
then poured into a mixture of 500 ml. of ether, 5 ml. of 
ecetic acid and 1 l. of iced water. The organic products 
are extracted with 3 x 300 ml. of ether. The ether so 
lutions are combined and washed with a large quantity 
of water, and dried over sodium sulfate. The solution 
is ?ltered, evaporated to near dryness and the residue 
charged onto a 300 g. alumina column. The ethyl-rx-(l 
p-methylthiobenzoyl-Z-methyl-5-methoxy-3 - idolyl) - pro 

pionate is eluted with 10% ether in petroleum ether. It 
is obtained as a yellow oil on concentration of the eluates 
to dryness. 
The p-methylthiobenzoyl chloride starting material is 

obtained by heating a mixture of 27 g. (0.15 m.) of p 
methylthiobenzoic acid and 21.4 g. (0.18 m.) of thionyl 
chloride on a steam bath for 1 hour. About 20 ml. of 
benzene is then added and boiled off. The remaining 
solution is centrifuged and diluted with petroleum ether. 
On cooling, the acid chloride separates, M.P. 40~44° C. 
When methyl-(2-methyl-5-methoxy-3-indoly1)-acetate is 

employed as the starting material in the above process, 
there is obtained methyl-(1-p-methylthiobenzoyl-Z-meth 
yl-5-methoxy-3 -indolyl ) -acetate. 

EXAMPLE 3 

Methyl-a-(I-p-Chl0r0benzoyl-Z-MethylJ-Mez‘hoxy 

To 3.9 g. (0.078 m.) of 51% sodium hydride-mineral 
oil suspended in 150 ml. of distilled dimethylformamide, 
in a 1 liter 3-neck ?ask, is added with stirring at 0° C. 
9.5 g. (0.040 m.) of methyl-(2-methyl-5-methoxy-3-indo 
lyl)-acetate in 150 ml. of dimethylformamide. The mix 
ture is allowed to stir for 1 hour and then 9.1 g. (0.052 
m.) of p-chlorobenzoyl chloride in 50 ml. of dimethyl 
formamide is added dropwise over a period of 30 minutes. 
The reaction mixture is stirred another 30 minutes at 0° 
C. and then allowed to stand 12 hours in the cold. 
The reaction mixture is then ?ltered and the solids 

washed with ether. The ether is added to the ?ltrate 
which is then washed with water and dried over sodium 
sulfate. After ?ltering off the sodium sulfate, approxi 
mately 75 g. of acid-washed alumina is added to the 
ethereal solution and this mixture concentrated to dry 
ness. The indole-coated alumina is then packed on top 
of a column of 400 g. of alumina. The column is eluted 
with petroleum ether containing increasing amounts of 
ethyl ether. Methyl - a - (1-p-chlorobenzoyl-2-methyl-5 
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methoxy-3-indolyl)-acetate is eluted with 15 % ether 
petroleum ether. These latter eluates are combined and 
concentrated to dryness. Recrystallization of the residue 
from benzene-petroleum ether yields substantially pure 
methyl - oz - (1-p-cl1lorobenzoyl-2-methyl-5-methoxy-3-in 

dolyl)-acetate, M.P. 99~100° C. 
Carrying out the above-noted process with ethyl-a-(Z 

methyl-5-metl1oxy-3-indolyl)-propi0nate or benzyl-oc-(2,5 
dimethyl-B-indolyl)-propionate yields, respectively, ethyl 
0t - (1 - p - chlorobenzoyl-2-methyl-5-methoxy-3-indolyl) 

propionate and bcnzyl-a-(1-p-chlorobenzoyl-2,S-dimethyl 
3-indolyl)-propionate. 

EXAMPLE 4 

Ethyl-u- [1-(o-Methyl-p-Methylthiobenzoyl) -2—Methyl 
5 -Meth0xy-3-Ind0lyl] -Pr0pi0nate 

A mixture of 100 ml. of dimethylformamide, 5.2 g. 
(0.02 m.) of ethyl-ot-(2-methyl-5-methoxy-3-indolyl) 
propionate and 1.2 g. (0.025 m.) of sodium hydride in 
mineral oil (50% dispersion) is stirred in an ice-bath 
under nitrogen for 1 hour. A solution of 4.0 g. (0.02 m.) 
of Z-methyl-4-methylthiobenzoyl chloride (prepared from 
the acid, M.P. 159-162" C., and thionyl chloride) and 
25 ml. of dimethylformamide is then added during 0.5 
hour, and stirring is continued for 16 hours at room tem 
perature. The mixture is poured into 350 ml. of water, 
extracted with ether, and the ether solution washed with 
water, dried over magnesium sulfate, ?ltered and evapo 
rated to dryness under reduced pressure. The residual oil 
is dissolved in petroleum ether (60-70° C.) and chroma 
tographed on 250 g. of acid-washed alumina. The ethyl 
or - [1-(o-methyl-p-methylthiobenzoyl)-2-methyl-5-meth 

oxy-3-indolyl]-propionate is eluted with 15% ether in 
petroleum ether and isolated as an oil. 

In. xggflh 5.77 (00), 5.94 (00), 6.21, 6.73 
EXAMPLE 5 

Ethyl-ot-(Z-Benzoyl-Z-Methyl-S-Meth0xy-3 
Indolyl) -Pr0pi0nate 

To a solution of 5.22 g. of ethyl-ot-(2-methyl-5-meth 
oxy-3-indolyl)-propionate in 20 ml. of dimethylformamide 
is added a suspension of 1.2 g. of 51% sodium hydride 
in mineral oil in 40 ml. of dimethylformamide. After 1 
hour of stirring at room temperature, a solution of 2.88 
ml. of benzoyl chloride in 10 ml. of dimethylformamide 
is added to initiate a mild exothermic reaction with 
precipitation of sodium chloride. The reaction mixture is 
stirred for 6 hours followed by standing overnight. The 
mixture is poured into about 200 g. of ice and extracted 
with ether three times. The ethereal solution is washed 
with water, sodium bicarbonate and dried over potassium 
carbonate. After ?ltration the solution is evaporated to 
a syrup and chromatographed on a column of 100 g. of 
acid-washed alumina, using mixtures of benzene-petrole 
um ether (2:1 to 3:1 v./v.) as eluent. A total of 1.06 g. 
of ethyl-a-( l-benzoyl-Z-methyl-S-methoxy-3 -indo1yl ) -pro 
pionate is obtained as a thick yellow oil. The infrared 
spectrum shows no N—H absorption near the 28-314 
region but shows strong C=O absorptions at 5.8 and 
5.95;; characteristic for ester and amide functional groups, 
respectively. 

EXAMPLE 6 

Ethyl-a- (1 -p-Chlorobenzoyl-Z-Mcfhyl-5-Methoxy 
3-1 ndolyl )-Pr0pi0nate 

13 g. of ethyl-(2-methyl-5-methoxy-3-indolyl)-propio 
nate is added to a mixture of 2.5 g. of 51% sodium 
hydride-mineral oil emulsion in 240 ml. of dimethyl 
formamide. The resulting mixture is stirred at room 
temperature for 30 minutes and then a solution of 8.75 g. 
of p-chlorobenzoyl chloride in 50 ml. of dimethylform 
amide is added slowly thereto over a 40-minute period. 
The mixture is then stirred in an ice-bath for 4 hours 
under nitrogen. It is then poured into a mixture of ether, 
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acetic acid and water as described in Example 2. Fol 
lowing the work-up procedure and using a 200 g. column 
of alumina for the chromatography step, and eluting 
with a mixture of 1:1 benzene-petroleum ether, ethyl-ot 
( 1 - p - chlorobenzoyl - 2 - methyl-5-methoxy-3-indolyl)~ 

propionate isobtained as a yellow oil. 

EXAMPLE 7 v 

(1 -Benz0yl-2-MethyZ-S-Methoxy-S-Indolyl )-Acetic Acid 
(A) A solution of 15 g. of methyl-(2-methyl-5-meth 

oxy-3-indolyl)-acetate and 0.2 g. of sodium in 60 ml. of 
benzyl alcohol is slowly fractionated over a period of 
41/2 hours through a Vi greux column to remove methanol. 
The excess benzyl alcohol is then removed by distillation 
at 60° C. (2.5 mm.) to give a residue of 18.6 g. of benzyl 
( 2-m ethyl-5-methoxy-3 -indolyl) -acetate. 

(B) 10 g. of the benzyl ester obtained above is added 
to 3.3 g. of 51% sodium hydride-mineral oil emulsion in 
260 ml. of dimethylformamide according to the procedure 
of Example 2. This mixture is treated as described in 
that example in 7.7 ml. of p~chlorobenzoyl chloride and the 
reaction mixture worked up by the above-described proc 
ess using a chromatographic column of 340 g. of alumina 
and eluting with 20-30% ether in petroleum ether. From 
these eluates there is obtained benzyl-(1-benzoyl-2-meth 
yl-5-methoxy~3-indolyl)-acetate, IVLP. 91-92" C. 

(C) 1.5 g. of the ester obtained in part B above is added 
to 20 m1. of ethyl acetate containing a drop of acetic acid 
and reduced catalytically at room temperature in the pres 
ence of palladium on charcoal catalyst. When the reduc 
tion is complete the catalyst is removed by ?ltration and 
the ?ltrate evaporated to a crystalline residue. This res 
idue is recrystallized from aqueous ethanol to give l-ben 
zoyl-(Z-methyl-S-methoxy - 3 - indolyl) - acetic acid, M.P. 
172—173° C. Alternatively, the residue obtained on re 
moval of the reaction solvent may be puri?ed by dissolv 
ing in chloroform and precipitating by addition of petro 
leum ether to the chloroform solution. 

EXAMPLE 8 

10.5 g. of ethyl-a-(2-methyl-5-methoxy-3-indolyl)-pro 
pionate is added, to a suspension of 2.2 g. of 51% sodium 
hydride-mineral oil emulsion in 240 m1. of dimethyl 

After stirring for 25 minutes, 7.5 g. of p 
?uorobenzoyl chloride is added thereto slowly over a 40 
minute period, and the resulting mixture stirred for 40 
minutes. at 10-15° C. The reaction mixture is then 
poured into 400 ml. of water and the product isolated as 
described in Example 4 to give substantially pure ethyl-or 
(1-p-?uorobenzoyl-Z-methyl-S-methoxy - 3 - indolyl)-pro 
pionate. 
When the above process is carried out by reacting the 

sodium salt of methyl-u-(2-methyl-5-methoxy-3-indolyl) 
propionate with p-trifluoromethylbenzoyl chloride, there 
is obtained methyl-a-(1-p-triiluoromethylbenzoyl-Z-meth 
yl-5-methoxy-3 -indolyl) -propionate. 

EXAMPLE 9 

The corresponding N-l aroyl or hetero-aroyl derivatives 
of benzyl-oc-(Z-methyl-S-methoxy - 3 - indolyD-propionate 
and benzyl-(2-methyl-5-methoxy-3-indolyl) -acetate are 
obtained by reacting together in equimolar amounts and 
according to the procedure of Example 3, the sodium salts 
of these esters and one of the compounds: 3,4,5-trimeth~ 
oxy benzoyl chloride, p-phenoxy benzoyl chloride, p-tri~ 
fluoroacetyl benzoyl chloride, p-N,N-dimethylsulfamyl 
benzoyl chloride, p-4'-tolyloxybenzoic acid, p-4'-methoxy 
phenoxybenzoic acid, p-4'-chlorophenoxybenzoic acid, p 
di?uoroacetylbenzoic acid, p-mono?uoroacetylbenzoic 
acid, p-cyanobenzoyl chloride, p-carbomethoxyphenzoyl 
chloride, p-formylbenzoyl chloride, p-tri?uoromethylthio 
benzoyl chloride, N,N-dimethyl-p-sulfonamidobenzoyl 
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chloride, p-methylsul?nylbenzoyl chloride, p-‘methylsul 
fonylbenzoyl chloride, p-benzylthiobenzoyl chloride, p-4' 
methylbenzylthiobenzoic acid, p-4’-methoxybenzylthioben 
zoic acid, p-4’-chlorobenzylthiobenzoic acid, p-rnercapto 
benzoyl chloride, p-nitrobenzoyl chloride, p-dimethyl 
aminobenzoyl chloride, p-acetaminobenzoyl chloride, 0 
iluoro-p-chlorobenzoyl chloride, o-methoxy-p-chloroben 
zoyl chloride, o-hydroxy-p-chlorobenzoyl chloride, 2,4,5 
trichlorobenzoyl chloride. ' 

The resulting l-substituted indolyl esters are converted 
to the corresponding free acids by the procedure of Ex 
ample 7C. 

EXAMPLE l0 

1 -p-Chl0r0benz0yl~2-Methyl-5-Methoxy~3-ind0lyl-A cetic 
Acid 

(A) 2-methyl-S-methoxy-3-indolylacetic anhydride.— 
Dicyclohexylcarbodiimide ( 10 g., 0.049 mole) is dissolved 
in a solution of 2-methyl-5-methoxy-3-indolylacetic acid 
(22 g., 0.10 mole) in 200 ml. of THE, and the solution 
is allowed to stand at room temperature for 2 hours. 
The precipitated urea is removed by ?ltration, and the 
?ltrate is evaporated in vacuo to a residue and flushed with 
Skellysolve B. The residual oily anhydride is used With 
out puri?cation in the next step. 

(B) t-Butyl Z-methyl-S-methoxy-S - ind0lylacetate.— 
t-Butyl alcohol (25 ml.) and fused zinc chloride (0.3’ g.) 
are added to the anhydride from part A. The solution 
is refluxed for 16 hours and excess alcohol is removed in 
vacuo. The residue is dissolved in ether, Washed sev 
eral times with saturated bicarbonate, Water, and saturat 
ed salt solution. After drying over magnesium sulfate, 
the solution is treated with charcoal, evaporated, and 
?ushed several times with Skellysolve B for complete re 
moval of alcohol. The residual oily ester (18 g., 93%) 
is used without puri?cation. 

(C) t-Butyl 1-p-chlorobenzoyl-Z-methyI-S-methoxy-S 
ind0lylacemte.—A stirred solution of ester (18 g., 0.065 
mole) in dry DMF (450 ml.) is cooled to 4° in an ice 
bath, and sodium hydride (4.9 g., 0.098 mole, 50% susp.) 
is added in portions. After 15 minutes, p-chlorobenzoyl 
chloride (15 g., 0.085 mole) is added dropwise during 10 
minutes, and the mixture is stirred for 9 hours Without 
replenishing the ice bath. The mixture is then poured 
into 1 l. of 5% acetic acid, extracted with a mixture of 
ether and benzene, Washed thoroughly with water, bicar 
bonate, saturated salt, dried over magnesium sulfate, treat 
edrwith charcoal, and evaporated to a residue which 
partly crystallizes. This is shaken with ether, ?ltered, 
and the filtrate is evaporated to a residue (17 g.) which 
solidi?es after being refrigerated overnight. The crude 
product is boiled with 300 ml. of Skellysolve B, cooled 
to room temperature, decanted from some gummy mate 
rial, treated with charcoal, concentrated to 100 ml., and 
allowed to crystallize. The product thus obtained (10 
g.) is recrystallized from 50 ml. of methanol and gives 
4.5 g. of analytically pure material, MP. 103-4". 

(D) J-p-chlorobenzoyl-2-methyl-S-methoncy-3~ind0lyl 
acetic acid.—A mixture of 1 g. ester and 0.1 g. powdered 
porous plate is heated in an oil bath at 210° with mag 
netic stirring under a blanket of nitrogen for about 2 
hours. No intensi?cation of color (pale yellow) occurs 
during this period. After cooling under nitrogen, the 
product is dissolved in benzene and ether, ?ltered, and 
extracted with bicarbonate. T._e aqueous solution is ?l 
tered with suction to remove ether, neutralized with acetic 
acid, and then acidi?ed weakly with dilute hydrochloric 
acid. The crude product (0.4 g., 47%) is recrystallized 
from aqueous ethanol and dried in vacuo at 65°; MP. 
151°. 

EXAMPLE 11 

l-pfMezhylthiobenzoyi-Z~Methyl-5-Methoxy-S-Indolyl-a 
Propionic Acid 

(A) Z-methyl-S-methoxy-3-indolyl-a-propionic anhy 
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'drz'da-Dicyclohexylcarbodiimide (9 g. 0.044 mole) is dis 
solved in a solution of 2-methyl-5-methoxy-3-indoly1-u 
propionic acid (21 g., 0.09 mole) and 200 ml. of THF, 
and the solution is allowed to stand at room temperature 
for 2 hours. The precipitated urea is removed by ?ltra 
tion, and the ?ltrate is evaporated in vacuo to a residue 
and ?ushed with Skellysolve B. The residual oily anhy 
dride is used Without puri?cation. 

(B) t-Butyl Z-mcthyl - S-meth0xy-3-iizd0Iyl-oc-pr0pi0 
nate.-—t-Butyl alcohol (25 ml.) and fused zinc chloride 
(0.3 g.) are added to the above anhydride. The solution 
is re?uxed for 16 hours, and excess alcohol is removed 
in vacuo. The residue is dissolved in ether, Washed sev 
eral times with saturated bicarbonate, water and saturated 
salt solution. After drying ove‘r magnesium sulfate the 
solution is treated with charcoal, evaporated, and ?ushed 
several times Wtih Skellysolve B for complete removal of 
alcohol. The residual oil ester (14 g.) is used without 
puri?cation. 
(C) t-Bulyi 1~p-methylrhioberzzoyl-Z-methyl-S-methoxy 

3-ind0lyl-a-pr0pi0nate.—A stirred solution of ester from 
part “B” (20 g., 0.69 mole) in 450 ml. of dry dimethyl 
formamide is cooled to 4° in an ice bath and sodium 
hydride (5.2 g., 0.10 mole, 50% susp.) is added in por 
tions. After the mixture is stirred for 10 minutes, p 
methylthiobenzoyl chloride (MP. 51°; 17 g., 0.091 mole) 
is added in portions during 10 minutes, and the mixture 
is stirred for 7 hours at room temperature without replen 
ishing the ice bath. The mixture is then poured into 1 l. of 
5% acetic acid, extracted with ether, washed thoroughly 
‘with Water, bicarbonate, saturated salt solution, dried 
over magnesium sulfate, treated with charcoal, and evap 
orated in vacuo to a residue (33 g.). This is dissolved in 
ether, mixed with 100 g. of acid washed alumina, and 
evaporated in vacuo to dryness, which is placed above a 
column of 300 g. of acid washed alumina in Skellysolve 
B. After washing with Skellysolve B, the product is 
eluted with 5% ether-Skellysolve B, and is obtained as a 
yellow oil (11g., 36%). 

(D) 1 - p-me?zyllhiobenzoyl-Z~methyl-5-meth0xy-3-irz 
dolyl-ot-propionic acid.—The pyrolysis is carried out in 
the same manner as with t-butyl l-p-chlorobenzoyl-Z 
methyl-5-methoxy-3-indolyl acetate (of Example 10 D). 
The product is recrystallized from aqueous ethanol or 
benzene-Skellysolve B: MP. 17S—6°. 

EXAMPLE l2 

1-[1-CIzl0rabenz0yl-2-Methyl-5-Meth0xy-3-Indolyl 
u-Propz'onic A cid 

(A) To a solution 20.0 g. (0.07 mole) of t-butyl-w» 
(2-methyl-5-methoxy-3-indolyl)-propionate in 270 ml. di 
methylformamide is added in small potrions 7.0 g. (0.14 
mole) of 51% sodium hydride in mineral oil under N2 
with stirring and ice-cooling. After 15 minutes, 17.5 g. 
(0.10 mole) of the p-chlorobenzoyl chloride is added 
dropwise, a white precipitate separates out almost im 

' mediately. The mixture is stirred at 0° for 2 hours and is 
allowed to stand in the cold room overnight. The next 
morning the mixture is ?ltered and diluted with ether. 
One-half of the solution is Washed with water, sodium 
bicarbonate, water successively and dried over sodium 
sulfate. The dried solution is concentrated to a syrup 
which is chromatographed on 400 g. of acid~washed 
alumina. After mineral oil and trace of impurity is 
eluted by petroleum ether and 5% other in petroleum 
ether, the desired product is obtained by elution with 
10% ether in petroleum ether as yellow oil. The other 
half is similarly treated. 

(B) The above ester and a few pieces of porous plate 
chips are placed in a flash submerged in an oil bath. 
A steady stream of N2 is introduced into the test tube 
through the opening while the temperature of the oil 
bath is slowly raised to 215°. After 1/2 hour at 215°, 

'the mixture is dissolved in ether, ?ltered and washed 
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12 
with sodium bicarbonate. The bicarbonte extract is 
acidi?ed with dilute hydrochloric acid, and the precipitate 
is taken into ether, washed with water, dried over sodium 
sulfate and evaporated to dryness. The solid residue 
is recrystallized from a mixture of benzene and petroleum 
ether to give the desired acid, M.P. 87-88". 

EXAMPLE 13 
Methyl-1 -p-Methylaminobenzoyl-Z-Methyl-5~ 

Meth0xy-3-Indolyl Acetate 
(A) p-Carbobenzyloxyaminobenzoic acid.-—A mixture 

of 1.1 moles of carbobenzyloxy chloride, 1.0 mole of 
p-aminobenzoic acid and 500 ml. of pyridine is stirred 
four hours at room temperature. It is then poured into 
water and the precipitated carbobenzyloxyaminobenzoic 
acid is ?ltered. 

(B) p-Nitr0phenyl-p-carbobenzyloxyamin0benzoate.— 
In a 500 ml. round bottom ?ask (all equipment ?ame 
dried) is added 13.9 g. of p-nitrophenol and 12.3 g. 
p-carbobenzyloxyaminobenzoic acid in 250 ml. dry tetra 
hydrofuran. Through a dropping ‘funnel is added over 
30 minutes 20.6 g. of dicyclohexylcarbodiimide in 100 ml. 
of dry tetrahydrofuran. The reaction is allowed to run 
overnight with stirring. The dicyclohexylurea which 
forms during the reaction is ?ltered. The ?lter cake 
is washed with dry tetrahydrofuran. The solution is 
evaporated to dryness. The solid is taken up in benzene 
and washed with sodium bicarbonate solution and then 
with water and dried over anhydrous sodium sulfate. 
The solution is concentrated under vacuum to dryness. 
The solid p-nitrophenyl-p-carbobenzyloxyamino benzoate 
is then recrystallized from benzene. 

(C) p - Nitrophenyl - p - N-methyLN-carbObenZyloxy 
amin0benz0ate.-p - Nitr0pl1enyl—p-carbobenzyloxyamino 
benzoate is added to a suspension of sodium hydride in 
dirnethylformamide with stirring and ice cooling. After 
‘on hour methyliodide is added and the mixture is stirred 
overnight. The reaction mixture is poured into ice water 
and extracted with ether. Evaporation of the ethereal 
solution and chromatography on an alumina column, 
using 15-25% v./v. ether in petroleum other as the eluent, 
gives p - nitrophenyl-p-N-methyl-N-carbobenzyloxyamino 
benzoate. 

(D) Methyl - 1 - p-N-methyl-N-carbobenzyloxyamino 
I)enzoyl-Z-methyI-S-methoxy-3-indolylaccz‘ate.—1n a 250 
ml. round bottom ?ask (?ame dried equipment) is placed 
at 0° C. with nitrogen, 100 ml. of dry diemthylformamide 
with 10.5 g. of methyl-a-(2-methyl-S-methoxy-3-indolyl) 
acetate. To this is added 2.5 g. of 50% sodium hydride 
mineral oil mixture. After the mixture is stirred for 30 
minutes there is added over 15 minutes a solution of 11 
g. of p-nitrophenyl-p-N-methyl-N-carbobenzyloxyamino 
benzoate in 50 ml. dry dimethylformamide. The reaction 
mixture stirred for 4 hours at 0° C. under nitrogen fol 
lowed by stirring under nitrogen at room temperature 
over night. The reaction mixture is then poured into an 
ice-water-ether solution containing a few ml. of acetic 
acid and the layers are separated. The aqueous phase 
is washed with ether and the ether extracts are combined. 
To the ether layers is added a saturated solution of 
hydrogen chloride gas in dry ether. The ether is decanted 
off, leaving a heavy oil. The oil is washed with ether 
followed by an addition of aqueous sodium bicarbonate 
solution. The product is then extracted with ether. The 
ether layer is dried over anhydrous sodium sulfate and 
concentrated to dryness. The product, methyl-(l-p-N 
methyl - N - carbobenzyloxy-aminobenzoyl-Z-methyl-S 

methoxy-3-indolyl)acetate, is crystallized from dry ether. 
(E) Methyl-1-p-methylaminobenzoyl-Z-methyl-5-meth 

oxy - 3 - ind0lylacetate.—-Methyl-l-p-N-methyl-N-carbo 

benzyloxybenzoyl~2-methyl-5-methoxy-3 - indolyacetate is 
hydrogenated at atmospheric pressure over palladium on 
charcoal, in ether solution. The mixture is ?ltered to 
remove the catalyst. Evaporation of the ether gives 
methyl - l-p-methylaminobenzoyl-2-methyl-5-methoxy-3 
indolylacetate. 
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EXAMPLE 14 

M ethyl (2-Methyl-5-Nitr0-3-Ind0lyl) Acetate 
A solution of 40 g. of levulinic acid in 300 ml. of hot 

water is added to a solution of 65 g. of p-nitrophenyl 
hydrazine hydrochloride in 700 ml. of hot water with 
stirring. After about one-half hour, the hydrazone deriva 
tive is collected in a ?lter, washed with water and dried 
at 110° in vacuo. The yield is 84 g., M.P. 175—179°. 

‘ An amount of 42 g. of the above hydrazone is added to 
a solution of 120 g. of fused zinc chloride in 100 ml. of 
absolute ethanol and the mixture is re?uxed for 18 hours. 
The cooled solution is poured into dilute hydrochloric acid 
with stirring, and the insoluble gummy material separated 
is extracted with hot ethanol. The ethanolic extract is 
evaporated in vacuo to a syrup, which is redissolved in 
ether. The ether solution is extracted with 10% sodium 
carbonate several times. Acidi?cation of the aqueous 
solution gave a crude produce which recrystallizes from 
chloroform to give (2-methyl-5-nitro-3-indolyl)acetic acid, 
M.P. 238°. 
The above acid is treated with a mixture of 3 g. of 

sulfuric acid and 40 ml. of methanol at the re?ux tem 
perature for 6 hours. The methyl ester is obtained as a 
yellow crystalline product, M.P. 132~40° after recrystal 
lization from benzene. 

Sitmilarly, methyl-a(2-rnethyl-5-nitro-3-indolyl) -propti 
onate is prepared by using an equivalent amount of O6 
methyl levulinic acid as the starting material. 

EXAMPLE 15 

Methyl(2-Methyl-5-Amin0-3-Ind0lyl) Acetate 
3 g. of methyl(Q-methyl-5-nitro-3-indolyl) acetate is 

dissolved in 300 ml. dry methanol and reduced in hydro 
gen in an autoclave with Raney nickel as catalyst. After 
the theoretical amount of hydrogen is taken up the cata 
lyst is removed by ?ltration. The catalyst and reaction 
?ask are washed with methanol. The methanol solution 
is evaporated to dryness. The product is crystallized from 
benzene, M.P. 144-145 °. Microanalysis.-Calc. C, 66.03; 
H, 6.47; N, 12.84. Found: C, 65.96; H, 6.29; N, 12.56. 

EXAMPLE 16 

Methyl[2-Methyl-5-(1'-Pyrrolidin0)-3-Ind0lyl] Acetate 
In a 125 ml. ?ask is placed 80 ml. of ethanol. To this 

is added 1.0 g. of methyl (2-methyl-5-amino-3-indolyl) 
acetate, 0199 g. of 1,4-dibromobutane and 0.975 g. of an 
hydrous sodium carbonate. This mixture is stirred at 
re?ux temperature in a nitrogen atmosphere for 6 hours. 
The reaction mixture is then ?ltered and the ?ltrate is 
concentrated in vacuo to a small volume and diluted with 
ether. This solution is then washed with water 2X, dried 
with anhydrous sodium sulfate and concentrated in vacuo 
to dryness. The product is absorbed on 6 g. of silica gel. 
The product is then chromatographed over 30 g. of silica 
gel using as elutant from v./v. 3:1 ether-petroleum ether 
to ether. The eluted material is combined and crystallized 
[from benzene-Skellysolve B. M.P. 117—118°. Micro 
analysis.—Calc. C, 70.56; H, 7.40; N, 10.29. Found: C, 
70.77; H, 7.72; N, 10.00. 
When ethylene dibromide is used instead of dibromo 

butane, the product obtained is the 5-(1-azacyclopropyl) 
indolyl compound. 

EXAMPLE 17 

Methyl (I-p-Chlorobenzoy [-2 -Methyl-5- (1 '-Pyrr0lidinto ) - 
3 -Ind0lyl ) Acetate 

In a dry 125 ml. ?ask is placed 1.2 g. of methyl(2 
methyl-5-(1'-pyrrolidino)-3-indolyl~) acetate in 60 ml. of 
dry dimethylformamide. To this solution, cooled to 0° C., 
is added 0.23 g. of 50% sodium hydride slurry in mineral 
oil. This mixture is stirred for 30 minutes. Then a solu 
tion of 0.8 g. of p-chlorobenzoyl chloride diluted with 
5 ml. of dry dimethylformamide is added dropwise. This 
reaction is stirred for 4 hours at 0° C. under a nitrogen 
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14 
atmosphere. The reaction mixture is then stirred over 
night at room temperature under a nitrogen atmosphere. 
The reaction mixture is added to an ice water-ether mix 
ture containing a few milliliters of acetic acid. 
The ether layer is separated and the aqueous layer is 

Washed with ether. The combined ether layers are washed 
once with sodium carbonate and twice with water, dried 
over anhydrous sodium sulfate and evaporated in vacuo 
to an oil. The product is absorbed on 10 g. of silica gel 
and chromatographed from 60 g. silica gel. The product 
is collected using v./v. 1:3 to 1:1 ether-petroleum ether. 
The combined material is crystallized from ether, M.P. 
62—-64°. 

EXAMPLE 1S 

Methy-l-(1-p-Chl0r0benz0yl-2-Methyl-5-Nitr0-3-Itzdolyi) 
Acetate 

In a dried 250 ml. ?ask is placed 3.9 g. of methyl-(2 
methyl-5-nitro-3-indolyl) acetate in 125 ml. dry dimethyl 
formamide. To this solution cooled to 0° C. is added 
0.8 of 50% sodium hydride-mineral oil. This is stirred 
under nitrogen for 30 minutes. To this is added drop 
wise 2.75 g. of p-chlorobenzoyl chloride in 15 ml. of dry 
dimethylformamide over a 5-minute period. The re 
action mixture is stirred 4 hours at 0° C. under nitrogen 
and then stirred overnight at room temperature under 
nitrogen. It is then poured into an ice water-benzene 
solution containing a few milliters of acetic acid. The 
bezene layer is separated and the aqueous layer is washed 
with benzene. The combined benzene layers are washed 
with sodium bicarbonate followed by water, dried over 
anhydrous sodium sulfate and concentrated to dryness 
in vacuo. The product is crystallized from benzene 
Skellysolve B M.P. 170-171". Microanalysis.—-Calc. C, 
59.00; H, 3.91; N, 7.24. Found: C, 59.24; H, 4.00; N, 
7.39. 
The corresponding propionate is formed when an equiv 

alent amount of the corresponding methy1-ot-(2-methyl-5 
nitro-B-indolyl) propionate prepared in Example 14 is 
used as the starting material. 

EXAMPLE l9 

Methyl-(1-p-Chlor0benzoyl-2-Methyl-5-Dimethy(amino 
3-Ind0lyl) Acetate 

To a solution of 0.387 g. of methyl-a-(l-p-chloroben 
zoyl-2-methyl~S-nitro-S-indolyl) acetate in 20 ml. of dis— 
tilled dimethoxyethane is added 1.5 ml. of glacial acetic 
acid and 0.5 ml. of‘a 37% solution of aqueous formal 
dehyde. This mixture is reduced with Raney nickel at 
40 p.s.i. and room temperature. After the theoretical 
amount of hydrogen has reacted, the reaction mixture is 
?ltered, concentrated in vacuo to a small volume and 
diluted with ether. The ether solution is washed with 
sodium bicarbonate, then with water, dried with anhy 
drous sodium sulfate and concentrated in vacuo to an 
oil. Microanalysis.-Calc. C, 65.50; H, 5.50; N, 7.28. 
Found: C, 65.66; H, 5.91; N, 7.46. 

EXAMPLE 20 

Methyl-(1-p-Chl0robenzoyl-2~Methyl-5-Acetamino 
3-lnd0lyl) Acetate 

To 0.388 g. of'methyl-(1~p-chlorobenzoyl-2-methyl;5 
nitro-B-indolyl) acetate in 30 ml. of anhydrous ethyl 
acetate is added 0.306 g. acetic anhydride. The mix 
ture is reduced with Raney nickel at room temperature 
and 40 p.s.i. After the theoretical amount of hydrogen 
has been absorbed, the catalyst is removed by ?ltration. 
The solution is concentrated in vacuo to a small volume 
and poured into an ice water-ether mixture. The ether 
layer is separated and the aqueous layer is washed with 
ether. The combined ether extracts are washed with 
sodium bicarbonate followed by water, dried with an 
hydrous sodium sulfate and concentrated in vacuo tc 
dryness. The product is crystallized from benzene and 
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ether, M.P. 176—177° C. Micr0analysis.—-Calc. C, 
63.25; H, 4.80; N, 7.02. Found: C, 63.40; H, 4.82; N, 
6.89. 

EXAMPLE 21 

Benzyl-(2~Methyl-5-Nitr0~3-Iizd0lyl) Acetate 
In a dry 250 ml. ?ask is placed 80 ml. dry benzene 

and 20 ml. benzyl alcohol. To this is added 3.0 g. of 
2-methyl-S-nitro-B-indolyl acetic acid and 0.2 g. of 
p-toluenesulfonic acid. This slurry (which clears on 
heating) is heated to re?ux under nitrogen. The water 
formed during the reaction is collected in a Stark and 
Dean tube. The reaction is stopped when the distillate 
is clear (about 2 hours). The excess benzyl alcohol is 
removed in vacuo. The residue is dissolved in benzene 
and washed with sodium bicarbonate followed by water, 
dried over anhydrous magnesium sulfate and concen 
trated in vacuo. The product is absorbed on 15 g. of 
acid washed alumina and chromatographed over 75 g. 
of acid Washed alumina. The product is eluted with 
v./v. 1:1——3:1 ether-benzene. The eluate is evaported 
and the combined product is crystallized from benzene 
Skellysolve B M.P. 147-148". Microarzalysis.-Calc. C, 
66.66; H, 4.97; N, 8.64. Found: C, 66.83; H, 4.77; N, 
8.52. 

EXAMPLE 22 

Benzyl-(I -p-Chl0r0benzoyZ-Z-Methyl-5-Nitr0-3-IndolyI ) 
Acetate 

In a dry 125 ml. ?ask is placed 30 g. of benzyl-(Z 
methyl-5-nitro-3-indolyl) acetate in 60 ml. of dry di 
methylformamide. To this solution, cooled to 0° C. in a 
nitrogen atmosphere is added 0.475 g. of 50% sodium 
hydride-mineral oil. This is stirred for 30 minutes. 
Then 1.65 g. of p-chlorobenzoyl chloride in 10 ml. of 
dry dimethylformamide is added dropwise over a 5-min 
ute period. The reaction mixture is stirred at 0° C. for 
4 hours under a nitrogen atmosphere followed by stirring 
at room temperature under nitrogen overnight. It is 
then poured into an ice water-benzene mixture. The 
benzene layer is separated and the aqueous layer is 
washed with benzene. The combined benzene extracts 
are washed with sodium bicarbonate followed by water, 
dried with anhydrous sodium sulfate and concentrated in 
vacuo to dryness. The product is crystallized from ben 
Zene-Skellysolve B M.P. 166—l67° C. ll/{icroanalysis.—~ 
Calc. C, 64.86; H, 4.14; N, 6.05. Found: C, 64.78; H, 
4.22; N, 5.91. 

EXAMPLE 23 

Methyl-ot-(J-p-Chlor0benzoyl-Z-Methyl-S-Amino - 3 - In 

dolyl) Propionate 
0.025 M of methyl-0A1-p-chlorobenzoyl-Z-methyl-S 

nitro-3-indolyl) propionate in 100 ml. of ethanol is hy 
drogenated in the presence of 120 mg. of 10% palladium 
or charcoal catalyst at 40 p.s.i. at room temperature. 
After 0.075 M of hydrogen has been consumed, the hy 
drogenation is stopped, and the solution ?ltered to remove 
the catalyst. The ?ltrate is concentrated to dryness in 
vacuo to give methyl-a-(1-p-chlorobenzoyl-2-methyl—5 
amino-3-indolyl)propionate. 

EXAMPLE 24 

Methyl-l-p-Chlorobenzoyl-Z-Methyl-S - Mcthylamino - 3 
Indolylacetate 

A mixture of 1.1 mole of carbobenzyloxy chloride, 500 
ml. of pyridine and 1.0'mole of methyl-l-p-chlorobenzoyl 
2-methyl-S-amino-3-indolylacetate is stirred at room tem 
perature four hours. It is then poured into water and the 
S-carbobenzyloxyamino indolyl compound is ?ltered, 
washed and dried. 
The S-carbobenzyloxyamino indolyl compound is then 

. added to a suspension of sodium hydride in dimethyl 
formamide with stirring and ice-cooling. After one hour, 
methyliodide is added and the mixture is stirred overnight. 
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The reaction mixture is poured into ice water and ex 
tracted with ether. Evaporation of the ethereal solution 
and chromatography of the residual oil on an alumina 
column, using 15_25% (v./v.) ether in petroleum ether 
as the eluent, gives methyl-1-p-chlorobenzoyl-Z-methyl-5 
(N-methyl-carbobenzyloxyamino)-3-indolylacetate. 
The product is subjected to hydrogenation at atmos 

pheric pressure over palladium on charcoal, in ether solu 
tion. The mixture is then ?ltered to remove the catalyst. 
Evaporation of the ether gives methyl-1-p-chlorobenzoyl~ 
2-methyl-5-methylamino-3-indolylacetate. 

EXAMPLE 25 

(A) Methyl-[l-p-chl0robenz0yl-2-methyl-5-bis([3 - hy 
droxyethyl)amino-3-ind0lyl]acetate.—A mixture of 0.02 
mole "of methyl-ot-(1-p-chlorobenzoyl-2-methyl-5 - amino 
3-indolyl)propionate, 0.044 mole of ethylene oxide and 
0.03 mole of acetic acid in 300 ml. dimethoxyethane is 
heated to 100° for 18 hours in an autoclave. The mix 
ture is then diluted with Water and ?ltered to yield crude 
Inethyl-[1-p-chlorobenzoyl-2-methyl - 5 - bis (5 - hydroxy 
ethyl) amino-3-indolyl] -propionate. ' 
When an equivalent amount of propylene oxide is used 

in the above procedure in place of the ethylene oxide, 
there is obtained methyl-[1-p-chlorobenzoyl-Z-methyl-S 
bis(hydroxypropyl)amino-3-indolyl]-propionate. 

(B) Methyl-[1-p-chl0r0benz0yl-2-methyl-5-(4'-methyl 
1'-piperazinyl)~3-ind0lyl]acetate.—The product of A is 
stirred at 0° in pyridine with two mole proportions of p 
toluenesulfonyl chloride until the reaction “is substantially 
complete. The mixture is poured into water and the 5 
bis(p-toluenesulfonyloxyethyl)amino compounds is iso 
lated. This is dissolved in benzene and one mole propor 
tion of methylamine is added. The mixture is allowed to 
stand at room temperature for 3 days. The mixture is 
poured into iced water containing two equivalents of 
sodium carbonate and extracted with ether immediately. 
Evaporation of the ether yields methyl-[l-p-chloroben 
zoyl-2-methyl-5-(4'-methyl-1’-piperazinyl) - 3 - indolyl] 
acetate. 

Either of the above products, that form Part A or Part 
B, when used in the procedure of Example 7, gives the 
corresponding free acid. 

EXAMPLE 26 

Methyl-[1-p-Clzl0robenzoyl-Z-Zllethyl-S-(4’-Morplz0linyl) - 
3-Ina‘olyl1Acetate 

A solution of tosyl chloride (0.1 mole) in 200 ml. 
benzene is added dropwise with stirring to a solution of 
methyl-a-[1-p-chlorobenzoyl-Z-methyl-S-bis(B - hydroxy 
ethyl)amino-B-indolylJacetate (0.1 mole) and pyridine 
(0.3 mole) in 300 ml. benzene at room temperature over 
a period of one hour. The mixture is then heated under 
reflux for 3 hours, washed with water, dried over sodium 
sulfate and evaporated to a syrup. Chromatography of 
the syrup on an alumina column using 30—50% (v./v.) 
ether in petroleum ether as the eluent gives methyl-[l-p 
chlorobenzoyl-Z-methyl-S-(4'-morpholinyl) - 3 - indolyl] 

acetate. 
The above product, when used in the procedure of 

Example 7, gives the corresponding free acid. 
EXAMPLE 27 

(A) 2-metlzyl-5-cyan0-3—indolyl acetic acid methyl 
ester.—A solution of p-cyano phenylhydrazine (0.1 mole) 
and levulinic acid (0.1 mole) in 200 ml. concentrated 
hydrochloric acid is heated at 90° for 20 minutes and 
diluted with iced water (400 ml.). The crude product 
which separates is extracted with ether and chromato 
graphed on a silica gel column to give 2-methyl-5-cyano 
3-indolyl acetic acid using 20-50% (v./v.) ether and 
petroleum ether as the eluent. 
The methyl ester is prepared by treatment with diazo 

methane in ether until the yellow of diazomethane per~ 
sists and the mixture is evaporated. 
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(B) Methyl - o'c - (1 - p-hhlorobenzoyl - 2 -‘ methyl - 5 

cyano-3-ind0lyl)qcetate.—Alkylation of the ester (pre 
pared in Example 26A above) in dimethyltormamide 
with sodium hydride ‘and p-chlorobenzoyl chloride, by 
the procedure of Example 2, gives methyl-(1_~p-ehloro 
benzoyl-Z-methyl-S-cyano-3¢indolyl) acetate. ' 

(C) Methyl - on # (1 — p - chlorobenzoyl - 2 - methyl 

5-aminomethyl-3-indolyl)acetate-The S-cyano ester pre 
pared in Example, 27B is hydrogenated in ethanol in the 
presence of Raney nickel and 3 moles of anhydrous am 
monia at 2000 p.s.i. at room temperature to give, after 
?ltration of the catalyst and evaporation of the reaction 
mixture, methyl (1 - "p - chlorobenzoyl - 2 - methyl - 5 
aminomethyl-3-indolyl)aeetate which can be recrystal 
lized from aqueous ethanol. 

(D) Methyl~ - (1 - p - chlorobenzoyl - 2 - methyl - 5-1 

dimethylaminomethyl - 3 -, indolyl‘)acetate.-—Treatment 
of the above og-aminomethyl indole with 2 moles of meth 
yl iodide gives the 5-dimethylaminomethyl derivative. 
When ethyliodide is used in place of methyl iodide, the 
S-diethylaminomethyl derivative is obtained. 

(B) When the products of Examples 27C and 27D 
above are used in the procedure of Example 7, the corre 
sponding free acids are obtained. 

EXAMPLE 28 

, {1-(17p—Methylmercaptobenzoyl-Z-Methyl-S-Methoxy 
3 -I ndolyl ) -Butyric A cid 

When the procedure of Examples 1 and 2 are followed 
using ethyl cit-ethyl levulinate in place of ethyl u-methyl 
levulinate, there is obtained successively ethyl a-(Z-meth 
yl-S-methoxy-Zi-ipdolyl)i-butyrate and ethyl a-(I-p-meth 
ylmercaptobenzoyl - 2 - methyl - 5 - methoxy - 3 - in 

dolyl)-butyrate. When the latter product is used the 
procedure of Example 7 the corresponding butyric acid 
derivative is‘ obtained. > 
The starting ethyl u-ethyl levulinate is prepared by 

alkylation of the sodio derivative of ethyl acetoacetate 
in ethanol with 1 of ethyl og-bromobutyrate, followed 
by hydrolysis and decarboxylation. The wethyl levulinic 
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acid obtained is reesfteri?ed with 2 N ethanolic hydrogen 
chloride at ‘reflux temperature for 18 hours. 

EXAMPLE 29 

6.5 g. (0.02 mole) of a-(l-benzoyl-2-methyl-S-meth 
oxy-3-indolyl)-acetic acid is added to 50 ml. of water 
which has been ?ushed with nitrogen. The slurry is 
stirred under nitrogen and 20 ml. of 1.05 N sodium car 
bonate added with stirring. When a clear solution is ob 

tained, a solution of 2,2 g. of Al2(SO4)3.l8I-I2O in 8 of Water is added with Vigorous stirring. The mixture is 

stirred until it is homogenous and the solid aluminum salt 
of (1-benzoyl-2-methyl-5-methoxy-3-indolyl) acetic acid, 
is recovered by ?ltration and washedwith water and with 
ethanol. 

‘In a similar fashion, there may be prepared the sodium 
and’ aluminum salts as well as other salts, such as the 
potassium, iron and magnesium salts, of the various (3 
indolyl) aliphatic acids described in the accompanying 
examples. 

EXAMPLE 30 

1-(p-Chlorobenzoy[-2~MethyI-S-MethOxy-S-Indolyl) 
' Acetic Anhydride 

The procedure of Example 10A is followed using 1 
(p - chlorobenzoyl - 2 - methyl - 5 - methoxy - 3 - indol 

yl)acetic acid in place of the l-unsubstituted acid. The 
product, 1 - p - chlorobenzoyl - 2 - methyl - 5 Jrhethoxy 

3-indolyl acetic anhydride, is found on testing to be about 
equal to the free acid in the alleviation of in?ammation. 
When any of the other free indolyl acids herein de 

scribed are used in the procedure of Example 10, the 
corresponding anhydride is obtained. 
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EXAMPLE 31 

The corresponding N-1 aroyl or heteroaroyl derivatives 
of benzyl - on - (2 - methyl - 5 - methoxy - 3 - indolyl) 

propionate, benzyl ¢ (2 - methyl - 5 - methoxy-3_-indolyl) 
acetate and benzyl-(Z-methyl-S-nitro-3-indolyl) acetate 
are obtained by reacting these esters by the procedure of 
Example 13B with the p-nitrophenyl esters of the follow 
ing acids, the p-nitrophenyl esters having been obtained 
from the acids'by the procedure of Example 13A, using 
in each case the equivalent amount of the selected acid 
in place of the p-methylaminobenzoic acid used in 13A 
and of its nitrophenyl ester used in 13B and equivalent 
quantities of the indolyl esters: p-di?uoromethoxy benzoic 
acid (prepared by the action of di?uorochloromethane 
on benzyl p-hydroxybenzoa-te followed by hydrogenation 
of the benzyl group), p-?uoromethoxybenzoic acid (simi 
larly prepared from ?uorochloromethane and benzyl‘ p~ 
hydroxybenzoate), pv-aminobenzoic acid. The esters so 
obtained are converted to the free acids by the procedure 
of Example 7C. ' 

EXAMPLE 32 

Ethyl-u- (1-p-Chl0r0benz0yl~2-Methyl-5-Eth0xy 
3-1 ndolyl ) Propionate 

The procedure of Example 1A is followed using an 
equivalent quantity of p-ethoxyphenylhydrazine hydro 
chloride in place of the methoxyphenylhydrazine to give 
ethyl-a-(2-methyl-5-ethoxy-3-indolyl) propionate. When 
this is used in the procedure of Example 3 there is ob 
tained ethyl-a-(l-p-chlorobenzoyl-2-methyl45-methoxy-3~ 
in-dolyl) propionate. This product, when used in the 
procedure of Example 7, yields the corresponding free 
a-indolyl propionic acid. 1 _ ' 

Similarly when p-propoxy, p-butoxy, p-benzyloxy, p-4 
methylbenzyloxy, p-4—methoxybenzyloxy, p-4-chloroben 
zyloxy phenylhydrazine are used in the above procedures, 
the correspondingly S-substituted indolyl acids are ob 
tained. When the 1~p-chlorobenzyl-2-methyl-5-benzyl 
oxy-(N-substituted benzyloxy)-3-indolyl propionic acids 
so prepared vare subjected to catalytic hydrogenation 
over palladium, there is obtained a-(l-p-chlorobenzyl- - 
methyl-5-hydroxy-3-indolyl) propionic acid. 
‘When the procedure of Example 1A is followed using 

in place of the p-methoxyphenylhydrazine, equivalent 
amounts of p-ethylphenylhydrazine, pfbutylphenylhydra 
zine, p-tri?uoromethylphenylhydrazine, p-chlorophenyl 
hydrazine and p-?uorophenylhydrazine (each obtainable 
by diazotization'of the corresponding p-substituted aniline 
and reduction of the diaz-o) and the resultant indolyl ester 
is acylated by the procedure of Example 3 and further 
treated by the procedure of Example 7, the corresponding 
S-substituted indolyl esters and acids are‘ obtained.‘ f 
When the procedure of Examples 1A, 3 and 7 are fol 

lowed starting with phenylhydrazine, the corresponding 
S-unsubstituted indolyl esters ‘and acid are produced. 

EXAMPLE 33 

1-Benzyl-Z-MethylJ-MethQxy-3-lnd0lyl-Acetamide 
To a suspension of 1.0‘ g. of 50% sodium hydride in 

80 ml. benzene is added 4.4 g.v of 2-methyl-5-methoxy-3 
indolylacetamide with stirring. Twenty ml. of dimethyl~ 
formamide is then added, followed by 2.8 g. benzoyl chlo 
ride twenty minutes later. The reaction mixture is stirred 
at room temperature for 1 hour and then poured into 400 
ml. of ice and water._ The precipitate is collected on a 
?lter, M.P. 2l5—2l8°. The crude product is recrystallized 
from ethyl acetate twice, M.P. 219-220°. Its ultra violet 
absorption spectrum in ethanol shows maxima at A max 
2675 A., 131% 406 and t max 3160 A., El?‘ 188. Charac 
teristic of a N-benzoyl indole chromophore. Microanal 
ysis.-—Calculated for C1'9Hi6N2O3: C, 71.24; H, 5.03.‘ 
Found: C, 71.00; H, 5.35.‘ 
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EXAMPLE 34 

1-Benz0yl-2~Methyl-5-Methoxy-3-lnd0lyl-A cetic Acid 
To a solution of 3.2 g. of 1-benzoyl-2-methyl-5-meth 

oxy-3-indolylacetamide in 50 ml. d-imethoxyethane con 
taining 1 ml. of 12 N hydrochloric acid at 0° is added 
0.7 g. of sodium nitrite with stirring. After gas evolution 
has subsided the mixture is poured into 200 ml. of iced 
water and the precipitate is extracted with methylene chlo 
ride. The methylene chloride solution is extracted with 
sodium bicarbonate solution. Acidi?cation of the aqueous 
solution with 2 N hydrochloric acid precipitates the de 
sired acid which is puri?ed‘by recrystallization from ben 
zene and from ethyl acetate-Skellysolve B. 

EILAMPLE 35 

The acylation procedures of Example 3 or of Example 
12A are followed using various aromatic acyl chlorides 
in equivalent quantities in place of p-chlorobenzoyl chlo~ 
ride and using, as necessary, esters of Z-methyI-S-meth 
oxy-3-indolyl acetic acid or of a-(2-methyl-5-methoxy-3 
indolyl)propionic acid. Some of the resulting esters are 
converted to the corresponding free acid by the method of 
Example 7 or of 12B as indicated below. Where the 
method of Example 12B is used, the l-acylation is by the 
process of Example 12A. The products obtained by these 
experiments are: (1-p-methoxybenzoyl-Z-methyl-S-meth 
oxy-3-indolyl)acetic acid M.P. 88—89° C. (-free acid by 
method of Example 7), a-(l-p-methoxybenzoyl-2-methyl 
5-methoxy-3-ind0lyl)propionic acid M.P. 65° C. (free acid 
by method of Example 7), methyl-(1-p1bromobenzoyl-2 
methyl-5-methoxy-3-indolyl) acetate M.P. 106-1075 C., 
methyl - (1 - p - nitrobenzoyl - 2 - methyl - 5 - methoxy 

3-indolyl)acetate M.P. 130—132° C., methyl-(l-o-chloro 
benzoyl-2-methyl-5-methoxy-3-indolyl) acetate M.P. 91 
93° C., methyl-(l-m-chlorobenzoyl-Z-methyl-S-methoxy 
3-indolyl) acetate M.P. 51—52° C., methyl-(l-p-phenyl 
benzoyl-Z-methyl-S - methoxy - 3 - indolyl) acetate M.P. 
101.5-103“ C., methyl-( 1-p-acetoxybenzoyl-2-methyl-5 
methoxy-3-indolyl) acetate M.P. 99-101" C., t-butyl-a 
(1-p~bromobenzoyl-2-methyl-5-methoxy-3 - indolyl) pro 
pionate M.P. 103-105 ° C., methyl-(l-a-naphthoyl-Z 
methyl-5-methoxy-34indolyl) acetate (oil), methyl-(l-p 
benzyloxybenzoyl-2-methyl-5~methoxy-3-indolyl) acetate 
M.P. l16—118° C., methyl-(l-p-hydroxybenzoyl-2-methyl 
5-methoxy-3-indolyl) acetate M.P. l55—158° C. (pre 
pared from the p-benzyloxybenzoyl compound by cata 
lytic hydrogenation over palladium), methyl-(l-o-benzyl 
oxybenzoyl-2-methyl-5-methoxy-3-indolyl) acetate (not 
isolated-used to prepare next compound by catalytic hy 
drogenation over palladium), methyl-(1-o~hydroxyben 
zoy1-2-methyl-5-methoxy-3-indolyl) acetate (oil), methyl 
(1 - o - ?uorobenzoyl '- 2 - methyl - 5 - methoxy - 3 - in 

dolyl) acetate M.P. 98-99” C., methyl-(l-jS-naphthoyl-Z 
methyl-5-methoxy-3-indolyl) acetate M.P. 120—124° C., 
(1-p-tri?uoromethylbenzoyl-Z-methyl - 5 - indolyl) acetic 
‘acid M.P. 169—l7l° C. (method of Example 12), methyl 
[1-(2,6-dimethoxybenzoyl)-2-methyl-5 - methoxy - 3 - in 

dolyl] acetate M.P. 139.5-141" C., methyl [1-(0,p-dichlo 
robenzoyl-2-methyl-5-methoxy-3-indolyl) acetate (oil), 
methyl - (1 - p - ethoxybenzoyl - 2-methyl-5-methoxy-3-in 

dolyl) acetate, methyl-( 1-p-propoxybenzoyl-2-rnethyl-5 
methoxy-3-indolyl) acetate, methyl-(l-p-4'-methylbenzyl 
oxybenzoyl-Z-methyl-5-methoxy-3-indolyl) acetate, meth 
yl-( 1-p-4'-methoxybenzyloxybenzoyl-Zunethyl-S-methoxy 
3~indolyl) lactate, methyl-(1-p-4'-chlorobenzyloxybenzoyl 
2-methyl-5-methoxy-3-indolyl) acetate. 

EXAMPLE 36 

The procedure of Example 1A is followed using an 
equivalent quantity of each of the ‘following phenylhydra 
zines in place of the p-methoxyphenyl hydrazines; p-di 
methylsulfonamidophenylhydrazine, p - benzylmercapto 
phenylhydrazine, p-vinylphenylhydraziue. . 
When the resulting indolyl acid is acylated by the proce 
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dure of Example 3, the corresponding l-chlorobenzoyl 
indo-lyl acids are obtained. 

EXAMPLE 37 

Methyl-5-methoxy-3-indolylacetate is reduced at 4000 
psi. of hydrogen over nickel catalyst at rom tempera 
ture. The resultant methyl-5-methoxy-2,3-dihydro-3-in 
dolyl acetate is acylated by the procedure of Example 3 
to give methyl- (1~p-chlorobenzoyl-5-methoxy-2,3-dihy 
dro-3-indolyl) acetate. When this is stirred at room 
temperature in 100 times its weight of a 0.1 N solution of 
sodium hydroxide in 95% ethanol, the corresponding free 
acid is obtained. 

EXAMPLE 38 
Methyl 1-p-Chlorobenzoyl-Z-Methyl-S-A llyl0xy-3 

Indolyl Acetate 
(A) Methyl S-hydroxy-Z-meIhyl-3-ind0lyl acetate. 

A mixture of 10 g. of methyl 5-methoxy-2-methyl-3-in 
dolyl-acetate and 50 g. of pyridine hydrochloride is heated 
at 180° under nitrogen for 15 minutes. The reaction mix 
ture is then cooled to about 50°, dissolved in 150 ml. of 
1.5 N methanolic hydrogen chloride and re?uxed for 2 
hours. After cooling, the solution is concentrated in 
vacuo, poured into water and extracted with ether. The 
ethereal solution is washed with water and extracted 
three times with 50 ml. of 5% sodium hydroxide. The 
combined aqueous extract is acidi?ed to ‘pH 6 and ex 
tracted with ether. After drying over sodium sulfate, 
the etheral solution is evaporated to give methyl S-hy 
dr0xy-2-methyl-3-ind0lyl acetate, recrystallized from ben 
zene, M.P. 158—170° (3.4 g.). 

(B) Methyl-2-methyl-5-allyl0xy - 3 - indolyl acetate.— 
A mixture of 3.4 g. of the 5~hydroxy-indole, 2.4 g. of al 
lylbromide and 7.5 g. of potassium carbonate is stirred at 
room temperature to 56° for 18 to 6 hours. The reaction 
mixture is ?ltered, concentrated in vacuo to a syrup and 
chromatographed on 60 g. of silica gel, using v./v. 50% 
ether in petroleum ether as eluent to give 0.7 g. of methyl 
5-allyloxy-2-methyl-3-indolyl acetate as an oil. 

(C) 1-p-chl0r0benzoyI-Z-methyl-S-allyloxy - 3 - indolyl 
acetata-The procedure of Example 3 is followed, using 
the above S-allyloxy compound in place of the 5-methoxy 
compound to give methyl-(1-p-chlorobenzoyl-2-methyl-5 
allyloxy-3-indolyl) acetate, M.P. 76-775“, recrystallized 
from benzene-Skellysolve B. 

Similarly when allyl bromide is replaced by an equiva 
lent amount of cyclopropylmethyl bromide, cyclobutyl 
methyl bromide, and isopropyl bromide. 
The corresponding S-cyclopropylmethoxy, S-cyclobu 

tylmethoxy, S-isopropoxy-analogs are obtained, 

EXAMPLE 39 

3-Tri?u0r0methylphenylhydrazine 
' 250 ml. of chilled concentrated hydrochloric acid is‘ 
slowly added with stirring, to 0.40 of a mole of freshly 
distilled 3-aminobenzotri?uoride, which is kept cooled in 
an ice salt bath. When the temperature of the above sus 
pension is 0°, a precooled solution of 0.40 of a mole of 
sodium nitrite in 125 ml. of water is added through a 
separating funnel, whose tip is immersed below the surface 
of the suspension. The addition is carried out over 75 
minutes, maintaining the reaction below 3°. A chilled 
solution of 0.89 moles of stannous chloride dihydrate in 
200 ml. of concentrated hydrochloric acid is then added 
dropwise to this stirred and cooled diazonium solution, 
over a period of three hours. During this addition, the 
temperature is maintained at 0-5° and after the addition, 
the solution is stirred for an additional hour at 0°. The. 
resulting solid is collected by ?ltration, pressed as dry 
as possible and then shaken with 700 ml. of 25% so~ 
dium hydroxide. The yellow mixture obtained is allowed 
to stand overnight at room temperature. The mixture is 

p then extracted with three 300 ml. portions of benzene. 
75 The combined ?ltered benzene solution is driedv over: 
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20-30‘ ,gms. of potassium hydroxide. Distillation, under 
vacuum, of this benzene solution gives 3-tri?uoromethyl 
phenylhydrazine. 
When equivalent amounts of Z-amino-benzotri?uoride, 

4-methoxy-3-tri?uoromethylaniline, 4 - methoxy-Z-tri?uo 
romethylaniline, 4-nitro-3-tri?uoromethylaniline, 4-nitro 
2-tri?uoromethylani‘line, or 4-methyl-3-tri?uoromethyl 
aniline is employed, in the above procedure in place of 3 
aminobenzotri?uoride, there is obtained Z-tri?uorometh 
ylphenylhydraz-ine, 4-methoxy-3-tri?uoromethylphenylhy 
drazine, 4-methoxy-2-tri?uoromethylhydrazine, 4-nitro-3 
tri?uor-omethylphenylhydrazine, 4~nitro-2-tri?uor0methyl 
phenylhydrazine, or 4-methyl-3-tri?uoromethylphenyl 
hydrazine, respectively. 

EXAMPLE 40 

Methyl-4 and 6-Tri?uoromethyl-3Jndolylacetate 
0.2 mole of methyl-y,y-dimethoxybutyrate is added, 

dropwise with stirring, to a solution of 0.2 mole of 3 
tri?uoromethylphenylhydrazine in 75 m1. of 50% acetic 
acid. The mixture is allowed to stir at room temperature 
for three hours, and then 300 m1. of water is added. 
The crude hydrazone which separates out is collected and 
dried in vacuo. 0.04 mole of the dried hydrazone is 
then intimately mixed with 0.85 mole of freshly fused 
zinc chloride. To this mixture is added, with stirring, 
for 5 minutes at room temperature, 135 ml. of glacial 
acetic acid ‘and 5 ml. acetic anhydride. The. mixture is 
then re?uxed for one hour and cooled to room tempera 
ture. This resulting mixture is poured onto chopped ice 
and water and allowed to stand overnight in a refrigerator. 
The solid ‘is collected ‘and precipitated by ?ltration and 
chromatographed on acid-washed alumina and eluted 
with ether-petroleum ether (v./v. 5-5.0.%). The two 
isomers which are obtained, namely, methyl-(4-tri?uoro 
methyl-3-indolyl)acetalte and methyl-(6-tri?uonomethyl-3 
indolyl)acetate are di?erentiated by nuclear magnetic 
resonance spectroscopy. 
When equivalent amounts of 

4-methoxy-3-tri?uoromethylphenylhydrazine, 
4-nitro-3-tri?u0romethylphenylhydrazine, or 
4-methyl-3-tri?uoromethylphenylhydrazine 
is employed in the above procedure in place of 3-tri?uoro 
methylphenylhydrazine, there is obtained both isomers of 
each, namely, ' ‘ 

methyl- ( S-methoxy-4-tri?uoromethyl-3-indolyl) acetate; 
methyl— (5 -methoxy-6-tri?uorornethyl-3 -ir1dolyl) acetate; 
methyl- ( S-nitro-4-trifluoromethyl-3-ind0lyl) acetate; 
methyl-(Sanitro-é-tri?uoromethyla3-indo1yl) acetate; or 
methyl- ( 5 -methyl-4-rtri?uoromethyl-3 -indolyl ) acetate; 
methyl- ( 5 -1nethyl-6-tri?uoromethyl-3 -indolyl ) acetate; re 

spectively. " ' 

Similarly, when equivalent amounts of 
Z-tri?uoromethylphenylhydrazine; 
4-methoxy-2-tri?uoromethylhydrazine, 
4-nitro-2-tri?uoromethylphenylhydrazine, or 
4-methyl-2-tri?uoromethylphenylhydrazine 
isvemployed in place of 3-tri?uorometliylphenylhydra 
zine, there is obtained 
methyl- ( 7-tri?uoromethyl-3-indolyl) acetate; 
methyl- ( 5-methoxy-7-tr-i?uoromethyl-3-indoly1) acetate; 
methyl-(5-nitro-7-trifluoromethyl-3aindolyl)acetate, or 
methyl-(5-methyl-7-tri?uoromethyl—3-indolyl)acetate, re 

spectively. > 

EXAMPLE 41 

When the procedure of Example 40 is followed, using 
methyl-wy-dimethoxy-a-methyl-butyraite in place of meth 
yl-y,ey-dimethoxybutyrate, there is obtained two isomers, 
namely, methyl-a-(4-tri?uoromethyl-3-indolyl)propionate 
and methyl-u- (6-tri?uoromethyl-3 -indolyl) propionate. 
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When equivalent amounts of 
4-methoxy-3-trifluoromethylphenylhydraziné, 
4-nitro-3-tri?uoromethylphenylhydrazine, or 
4-methyl-3-tri?uoromethylphenylhydrrazine 
is employed in place of 3ftri?uoromethylphenylhydrazine, 
there are obtained both isomers of each namely, 

methyl-ix- ( S-methoxy-4~trifluoromethyl-3 -indolyl) pro 
pionate, 

methyl-w (5~methoxy-6-tri?uoromethyl-3 -ind0lyl ) pro 
pionate, 

methyl-a- (5-nitro-4-tri?uoromethyl-3 -indoly1_ ) pro 
pion ate, 

methyl-w (5 -nitro-6-tri?uoromethyl-3 -indolyl ) -pro 
pionate, 

methyl-a- (S-methyl-G-tri?uoromethyl-3 -indolyl ) -pro~ 
pionate, respectively. 7 

Similarly, when equivalent amounts of ' 

Z-tr-i?uoromethylphenylhydrazine, 
4-methoxy-2-tri?uoromethylphenylhydrazine, 
4-nitro-2-triiluoromethylphenylhydrazine, or 
4-methyl-2-tri?uorornethylphenylhydrazine 
is employed in place of 3-tri?uoromethylphenylhydrazine, 
there is obtained ‘ ' 

methyl-a- (7-tri?uoromethyl-3,-indolyl) propionate, 
methyl-a- ( 5-methoxy-7-tri?uoromethyl-3 -indolyl ) pro 

pionate, 
methyl-1x- (5-methoxy-7-tri?uoromethyl-3 -indolyl )pro 

pionate, , 

methyl-ix- ( 5 -nitro-7-tri?uoromethy1-3 -indolyl) propionate, 
or 

methyl-a- ( 5 ~methyl-7-tri?uoromethyl-3 -indolyl) pro 
pionate, respectively. 

EXAMPLE 42 

Methyl-(2-Methyl-4- 0r 6-Tri?u0romethyZ-S-Indolyl) 
Acetate 

When the procedure of Example 40 is followed, using 
methyl levulinate in place of methyl-wy-dimethoxybutyr 
ate, there is obtained two isomers, namely, methyl-(2 
rnethyl-4-tri?uoromethyl-3-indolyl)acetate and methyl! 
(Z-methyl-6-trifluoromethyl-3-indolyl)acetate. 
When equivalent amounts of 

4-methoxy-3-tri?uoromethylphenylhydrazine, 
4-nirtro-3-tri?uoromethylphenylhydrazine, or 
4-methy1-3~tri?uoromethylphenylhydrazine 

is employed in place of 3-tri?uoromethylphenylhydrazine, 
there is obtained both isomers of each, namely, 

methyl- ( 5:methoxy-Z-methyl-4-tri?uoromethyl~3 
indolyl) acetate; 

methyl- ( S-methoxy-Z-methyl-6-tri?uoromethyl-3 
indolyl) acetate; 

methyl- ( Z-methyl-S-nitro-4-tri?uoromethyl-3 
indolyl) acetate, _ 7 

methyl- (Z-methyl-S-nitro~6-tri?uoromethyl-3-indolyl) 
acetate; or ' 

methyl- (2,5-dimethyl-4-tri?uoromethyl-3-indolyl) 
> acetate, 

methyl- (2,5 -dimethyl-6-tri?uoromethy1-3 -ind0lyl) 
acetate, respectively. 
Similarly, when equivalent amounts of 

2-tri?uoromethylphenylhydrazine, 
4-methoxy-2-tri?uoromethylphenylhydrazine, 
4-nitr0-2-tri?uoromethylphenylhydrazine, or 
4-methyl-2-tri?uoromethylphenylhydnazine 

is employed in place of 3-tri?uoromethylphenylhydrazine, 
there is obtained 

methyl-(2-methyl-7-tri?uoromethyl-3-indolyl)-acetate, . 



methyl-(S-methoxy-2-methyl-7-tri?uoromethyl-3 
indolyl) -acetate, 

methyl- (Z-methyl-5-nitro-7-tri?uoromethyl-3 -indolyl) - 
acetate, or ' 

methyl-(2,5-dimethyl-7-tri?uoromethyl-3-indolyl) 
acetate, respectively. 

EXAMPLE 43 

M ethyl-a-(Z-M ethyl-Tri?uoromethyl-S-I ndolyl ) 
Propionate 

When the procedure of Example 40 is followed, using 
methyl-a~methyl levulinate in place of methyl-yq-dimeth 
oxybutyrate, there is obtained two isomers, namely, 
methyl - a - (2 - methyl - 4 - tri?uoromethyl - 3 - indolyl) 

propionate and methyl - a - (2-methyl-6-tri?uoromethyl-3 
indolyl) -propionate. 
When equivalent amounts of 4-methoxy-3-tri?uorometh 

ylphenylhydrazine, 4 - nitro-3-tri?uoromethylphenylhydra 
zine, or 4 - methyl - 3 - tri?uoromethylphenylhydrazine is 

employed in place of 3-tri?uoromethylphenylhydrazine, 
there is obtained both isomers of each, namely, 
methyl-u-(S-methoxy-2-methyl-4-tri?uoromethyl-3 

indolyl) -propionate, 
methyl-a-(5-methoxy-2-rnethyl-6-tri?uoromethyl-3 

indolyl) -propionate; 
methyl-a- (2-methyl-5 -nitro-4-tri?uoromethyl-3 -indolyl) - 

propionate, 
methyl-u- (2-methyl-5 -nitro-6-tri?uoromethyl-3 -indolyl) - 

propionate; or 
methyl- oc- (2,5 -dirnethyl-4-tri?uoromethyl-3-indolyl) - 

propionate, 
methyl-a-(2,5-dimethyl-6-tri?uoromethyl-3-indolyl) 

propionate, respectively. 
Similarly, when equivalent quantities of 2-tri?uorometh 

ylphenylhydrazine, 4-methoxy-Z-tri?uoromethylphenylhy 
drazine, 4 - nitro-2 - tri?uoromethylphenylhydrazine, or 
4-methyl-Z-tri?uoromethylphenylhydrazine is employed in 
place of 3-tri?uoromethylphenylhydrazine, there is ob 
tained 
methyl-ix- ( 2-methyl-7—tri?uoromethyl-3-indolyl) - 

propionate, 
methyl-a-(S-methoxy-Z-methyl-7-tri?uoromethyl-3 

indolyl)-propionate, - 

methyl-a- (2-methyl-5-nitro-7-trifluoromethyl-3-indolyl) - 
propionate, or 
methyl-a-(2,5-dimethyl-7-tri?uoromethyl-3-indolyl) 

propionate, respectively. 

EXAMPLE 44 

1-Benz0yl-4-Tri?uoremethyl-3-Ind0lyl)Acetic Acid 
(A) A solution of 0.05 mole of methyl-(4-tri?uoro 

methyl-3-indolyl)acetate and 0.01 mole of sodium in, 60 
ml. anhydrous benzyl alcohol is slowly fractionated over 
a period of 4% hours through a Vigreux column to re 
move methanol. The excess benzyl alcohol is removed 
by distillation at 60° and 2.5 mm. to give a residue of 
crude , benzyl-(4-tri?uoromethyl-3-indolyl) acetate. 

(B) A suspension of 0.046 mole of 50% sodium hy 
dride-mineral oil in 250 ml. of dimethylformamide is 
stirred for 20 minutes under nitrogen, with ice-cooling. 
Then 0.035 mole of the benzyl ester obtained above is 
added and the mixture stirred for 20 minutes. 0.046 mole 
of p-benzoylchloride in 50 ml. ofrdimethylformamide is 
added dropwise over a period of 30 minutes. The mixture 
is stirred in an ice-bath for 5 hours under nitrogen, then 
poured into a mixture of 500 ml. of ether, 5 ml. of acetic 
acid and 1.1 of iced water.' The organic products are 
extracted with 3 x 300 ml. of ether. The ether solutions 
are combined and washed with a large quantity of water, 
and dried over sodium sulfate. The solution is ?ltered, 
evaporated to near dryness and the residue charged onto 
a 300 g. alumina column. The crude benzyl-(l-benzoyl 
4-tri?uoromethyl-3-indolyl)acetateis eluted with ether 
petroleum ether (5—50% v./v.). 
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(C) 0.02 mole of the ester obtained in part B is added 
to 50 ml. of ethyl acetate containing a drop of acetic 
acid and is reduced catalytically at room temperature in 
the presence of palladium on charcoal catalyst. Upon 
completion of the reduction, the catalyst is removed by 
?ltration and the ?ltrate evaporated to yield 1-benzoyl-4 
tri?uoromethyl-3-indolyl acetic acid. 
When the methyl esters described in Examples 41, 42, 

43 and 44 are used in the above procedures, the corre— 
sponding 1-benzoyl-3-indolyl acetic or 3-indolyl-a-propi 
onic acid derivatives are obtained. 
When, in the above procedure, p-chlorobenzoylchloride, 

p-methylthiobenzoylchloride, p-methoxybenzoyl chloride, 
or p-benzyloxybenzoyl chloride are used in place of the 
benzoyl chloride, the corresponding l-substituted benzoyl 
3-indolyl acids are obtained. 

EXAMPLE 45 

(I ~Benzoyl-5-Dim ethylamin0-4-Tri?u0romethyl-3 
lndolyl) -Acetic Acid 

A mixture of 10 cc. of glacial acetic acid and 5.0 ml. 
of a 37% aqueous solution of formaldehyde is added to 
a solution of 0.01 mole of (1-benzoyl-4-tri?uoromethyl 
5-nitro-3-indolyl)acetic acid in 150 ml. of distilled dimeth 
oxyethane. This mixture is reduced with Raney nickel 
at 40 p.s.i. and room temperature. After the theoretical 
amount of hydrogen has been taken up, the reaction mix 
ture is ?ltered. The catalyst is washed well with ether. 
The combined ?ltrate and ether washings are washed with 
water, dried over sodium sulfate and evaporated in vacuo 
to yield (l-benzoyl-5-dimethylamino-4-tri?uoromethyl-3 
indolyl)acetic acid. 
When the 1-aroyl-5-nitro-3-indolyl acid compounds in 

Example 44 are used in equivalent quantities in place 
of 1-benzoyl-4-tri?uoromethyl-S-nitro - 3 - indolyl acetic 
acid, in the above procedure, there are obtained the corre 
sponding l-aroyl-S-dimethylamino derivatives. 

EXAMPLE 46 

(1-Benzoyl-S-Hydroxy-4-Tri?u0r0methyl-3-Indolyl) 
Acetic Acid 

0.001 mole of 1-benzoyl-5-methoxy-4-tri?uoromethyl 
3-indolyl acetic acid is added portionwise, with stirring, 
to 1.5 g. of pyridine hydrochloride at 160-220°. On 
cooling, the residue is extracted with saturated sodium 
bicarbonate solution and made neutral with 1.0 N HCl. 
The solution is then extracted with ether and the ether 
extracts washed well with water and dried over sodium 
sulfate. The ether solution is concentrated to give 1 
benzoyl-5-hydroxy-4-tri?uoromethyl-3-indolyl acetic acid. 

EXAMPLE 47 

Propyl- (1-Benzoyl-4-Tri?uoromelhyl-3 
Indclyl) Acetate 

A solution of 0.0054 mole of N,N’-dicyclohexylcarbo 
diimide in 60 ml. of anhydrous tetrahydrofuran is added 
to a solution of 0.005 mole of 1-benzoyl-4-tri?uoromethyl 
3-indolyl acetic acid and 0.0054 mole of n-propyl alcohol 
in 25 ml. of anhydrous tetrahydrofuran. The reaction 
mixture is shaken vigorously and allowed to stand at room 
temperature overnight. The dicyclohexylurea is ?ltered 
off and 2 ml. of glacial acetic acid is added to the ?ltrate. 
The mixture is allowed to stand for one hour. The solu 
tion is ?ltered and about 200 ml. of ether is added to the 
?ltrate. This ?ltrate is then extracted well with water. 
The ether solution is dried over sodium sulfate and con 
centrated in vacuo. The crude material is chromato 
graphed on alumina using ether-petroleum ether (v./v. 
5—50%), to obtain propyl 1-benzoyl-4-tri?uoromethyl-3 
indolyl acetate. 

EXAMPLE 48 

2-Flu0r0-4—Methylphenylhydrazine 
150 ml. of concentrated HCl is slowly added with 
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stirring to 0.1 mole of 2-?uoro~4-methylani1ine. When 
the temperature of this suspension is at —l0°, 0.1 mole 
of 40%.sodium nitrite solution is added. The above 
addition is carried out over 75 minutes, maintaining the 
temperature below -—5°. A chilled solution of 0.3 mole 
of stannous chloride in 75 ml. of concentrated hydro 
chloric acid is then added, dropwise, to this stirred and 
cooled diazonium solution, over a period of three hours. 

' During this addition the temperature is maintained at 
0-5° and after the addition the solution is allowed to 
remain at 0° for several hours. The mixture is then 
?ltered and the cake washed with cold sodium chloride 
solution. This solid is then added to 100 ml. of saturated 
sodium acetate solution, extracted with ether and the ether 
dried. This crude 2-?uoro-4-methylphenylhydrazine is 
?nally isolated and puri?ed as its hydrochloride. 
When equivalent amounts of 3-?uoro-4-methylaniline, 

2-?uoro-4-methoxyaniline, 3-?uoro-4-methoxyaniline, 2 
?uoro-4-nitroaniline or 3-?uoro-4-nitroaniline is used in 
the above procedure in place of 2-?uoro-4-methylaniline, 
there is obtained 3~?uoro-4~methylphenylhydrazine, 2 
?uoro-4-methoxyphenylhydrazine, S-?uoro - 4 - methoxy 
phenylhydrazine, 2-fluoro-4-nitrophenylhydrazine or 3 
?uoro-4-nitrophenylhydrazine, respectively. 

EXAMPLE 49 
Methyl-.4 or 6-Flu0r0-3-Ind0lyl Acetate 

0.07 mole of 3-?uorophenylhydrazine and 0.08 mole of 
methyl-'y,y-dimeth0xybutyrate are added to 250 ml. of 2 
N ethanolic hydrogen chloride and the mixture warmed 
until reaction sets in. After the initial exothermic ‘reaction 
stops, the mixture is re?uxed for about one-half hour and 
then concentrated in vacuo to about one-third volume. 
Four hundred ml. of water are added and the aqueous 
solution extracted with ether. The ether extracts are 
‘washed with sodium bicarbonate solution, water, and then 
dried over sodium sulfate. The ether solution is concen 
trated to a small volume in vacuo and chromatographed 
over "200 g. of acid-washed alumina. The material is 
eluted with ether-petroleum ether (v._/v. 50-60%) and 
distilled in a short-path distillation apparatus. 
mers, namely, methyl-4-?uoro-3-indolyl acetate and 
methyl-6-?uoro-3-indolyl acetate are obtained. ‘The struc 
tures of these two isomers are differentiated by means of 
nuclear magnetic resonance spectroscopy. 
When an equivalent amount/0t 3-?uoro-4-methylphenyl 

hydrazine, 3 - ?uoro - 4 - methoxyphenylhydrazine, or 3. 
?uoro-4-nitrophenylhydrazine is employed in place of 3. 
?uorophenylhydrazine, there is obtained both isomers of 
each, namely methyl-(4-?uoro-5-methyl-3-indolyl) acetate, 
methyl - (6 - .?uoro .- 5 - methyl - 3 - indolyl)acetate; 

methyl - (4 - .?uo-ro - 5 - methoxy - 3 - indolyl) acetate, 
methyl - (6 - ?uoro - 5 - methoxy - 3 - indolyllacetaite; or 

methyl - (4‘ - ?uoro - 5 - nitro - 3 - indolyl)acetate, methyl 

_(6-?uoro-5-nitro-3-indolyl) acetate, respectively. 
Similarly, when an equivalent amount of Z-?uoro 

phenylhydrazine, 2 - ?uoro - 4 - methylphenylhydrazine, 

Z-?uoro-4-methoxyphenylhydrazine, or ~2-.?uoro-4-nitro 
phenylhydrazine is employed in place of 3-?uorophenyl 
hydrazine, there is obtained methyl-(7-fluoro-3-indolyl) 
acetate, methyl - (7 - ?uoro - 5 - methyl - 3 - indolyl) 

acetate, methyl - (7 - fluoro - 5 - methoxy - ‘3 - indolyl) 

acetate, or vmethyl-(7o‘Eluoro-5-nitro-3~indolyl)acetate, re 
spectively. 

‘ ‘ EXAMPLE so 

Methyl “[4 or \6-Flu0r0-3-Ind0'lyl]Propionate 
When the procedureof Example 49 is followed, using 

methyl - 'y,'y - dimethoxy - a - methyl - butyrate in place of 

methyl-qw-dimethoxybutyrate, there is obtained two iso 
mers, namely, methyl-u.-(4-?uoro-3-indolyl)-propionate 
and methyl-a.-(6-?uoro-3-indolyl) -propionate. 
When an equivalent amount of 3-?uoro-4-methylphenyl 

hydrazine, 3<?uoro-4-methoxyphenylhydrazine or 4-nitro— 
phenylhydrazinezis employed in place of 3-?uorophenyl 
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hydrazine, there is obtained both isomers of each, namely, 
methyl - a - (4 - ?uoro - 5 - methyl - 3 - indolyl) - proprio 

nate, methyl - a - (6 - ?uoro — 5 - methyl - 3 - indolyl) 

propionate; methyl - 0c - (4 - fluoro - 5 - methoxy - 3 

indolyl) - propionate, methyl - a - (6 - fluoro - 5 - meth— 

oxy - 3 - indolyl) - propionate; or methyl - u. - (4 - ?uoro~ 

5 - nitro - 3 - indolyl) - propionate, methyl - ct - 6 p-?uoro~ 

5-n1itro-3-indolyl)-propionate, respectively. 
Similarly, when an equivalent amount of 2-?uo/rophenyl 

hydrazine, '2-?uoro-4-methylphenylhydrazine, 2-?uoro—4 
methoxyphenylhydrazine, or 2-?uoro-4-nitrophenylhydra 
Zinc is employed in place of 3-?uorophenylhydrazine, 
there is, obtained l'l'lethyl-d- (7~?uoro-3-indolyl) ~propionate, 
methyl -> 0c - (7 - ?uoro - 5 - methyl - 3 - indolyl) - pro 

pionate, methyl - a - (7 - ?uoro - 5 - methoxy - 3 - indolyl). 

propionate or methyl-a-(7q?uoro-5-nitro-3-indolyl)-pro~ 
pionate, respectively. 

EXAMPLE 51 
M ethy l-4 or 6-Flu0r0-2-Methyl-3-Indolyl-A ce‘tates 

When the procedure of Example 49 is followed, using 
methyl levulinate in place of methyl-'y,'y~dimethoxybutyr 
ate, there is obtained tWo isomers, namely, methyl- (4 
fluoro-2-methyl-3-indolyl)-acetate and methyl-(6-?uoro 
‘2-methyl-3 -indolyl) -acetate. 
When an equivalent amount of 3-?uoro-4-methylphen 

ylhydrazine, 3-?uoro-4-methoxyphenylhydrazine, or 3 
?uoro-4-nitrophenylhydrazine is employed in place of 3 
?uorophenylhydrazine, there is obtained both isomers of 
each, namely, methyl - (2,5-dimethyl-4-?uoro-3-indolyl) 
acetate and methyl-(2,S-dimethyl-6-?uoro-3-indolyl)-ace 
tate; methyl-(4-?uoro-5-methoxyr2-methyl-3-indolyl)-ace 
tate, methyl-(6~fluoro-S-methoXy-Z-methyl-3-indolyl)-ace~ 
tate; or methyl-(4-?uoro-2-methyl-5-nitro-3-indolyl)-ace 
tate, methyl-(6-?u0ro~2-methyl-5-nitro-3-indolyl)-acetate, 
respectively. . 

Similarly, when an equivalent amount of 2-?uorophen 
ylhydrazine, 2~?uoro-4-methylphenylhydrazine, 2-?uoro 
4-methoxyphenylhydrazine, or 2-?uoroh4-nitrophenylhy 
drazine is employed in place of S-?uorophenylhydrazine, 
there is obtained methyl- (7~?uoro-2-methyl-3-indolyl) 
acetate, methyl- (2,5 -dimethyl-7 -?uoro-3-indolyl) -acetate, 
methyl - (7~?uoro-5-methoxy-2-methyl-3-indolyl)-acetate, 
or methyl - (7-fluoro-2-methyl-5-nitro-3-indolyl) - acetate, 

I respectively. 
When the procedure of Example 49 is followed using 

methyl-u-methyl levulinate in place of methyl-'yyy-di 
methoxybutyrate, there is obtained two isomers, namely, 
methyl - a - (4-?uoro-2-methyl-3~indolyl)-propionate and 
methyl-e- (6-?uoro-2-methyl-3 -indolyl) -propion ate. 
When an equivalent amount of 3-?uoro-4-methylphen 

ylhydrazine, 3-?uoro-4-methylphenylhydrazine, or 3-?uo 
ro-4-nitrophenylhydrazine is employed in place of 3-?uo 
rophenylhydrazine, there is obtained both isomers of each, 
namely, methyl-oc-(2,5-dimethyl-4-?uoro-3-indolyl)-propi 
onate, methyl-tr-(2,S-dimethyl-6-?uoro-3-indolyl) ~propio 
nate; methyl-u-(4 - fluoro-S-methoxy-2-methyl-3-indolyl) 
propionate, methyl-u-(6 - ?uoro-5-methoxy-2-methyl-3-in 
'dolyl) -propionate; or methyl-pt-(4-?uoro-2-methyl-S-ni 
tro-3-indolyl) -propionate, methyl-a-(6-?uoro-2-methyl-5 
nitro-3-indolyl)epropionate, respectively. 

In addition, when an equivalent amount of 2-?uoro 
phenylhydrazine, 2~?uoro-4-methylphenylhydrazine, 2-?u 
oro-4-methylphenylhydrazine, or 2-?uoro-4-nitrophenyl 
hydrazineis employed in place of 3-?uorophenylhydra 
zine, there is obtained methyl-a-(7-?uoro-2-methyl-3 
indolyl)-propionate, methyl - oz - (2,5-dimethyl-7-?uoro-3 
indolyl) - propionate, methyl - a - (7-?uoro-S-methoxy-2 
methyl-3-indolyl)-propionate, or methyl - 0c - (7-?uoro-2 
methyl-5-nitro-3-indolyl)-propionate, respectively. 

EXAMPLE 52 
(1~Benz0yl-4-Flu0r0~3-Ind0lyl) -Acetic Acid‘ 1 _ 

_ (A) A solution of 0.05 of a mole of methyl-(4-?uoro 
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3-indolyl)-acetate and 0.01 of a mole of sodium in 60 ml. 
of benzyl alcohol is slowly fractionated over a period of 
41/: hours through, a Vigreux column to remove methanol. 
The excess benzyl alcohol ‘is then removed by distillation 
at 60° C. (2.5 mm.) to give a residue of benzyl-(4-?uoro 
3-indolyl) -acetate. 

(B) A suspension of 0.046 m. of 50% sodium hydride 
mineral oil in 250 ml. of dimethylformamide is stirred 
for 20 minutes under nitrogen with ice-cooling. Then 
0.035 m. of the benzyl ester obtained above is added and 
the mixture stirred for 20 minutes. To the above mixture, 
0.046 m. of benzoyl chloride in 50 ml. of dimethylform 
amide is added dropwise over a period of 30 minutes. The 
mixture is stirred in an ice-bath for 5 hours under nitro 
gen. It is then poured into a mixture of 500 ml. of ether, 
5 ml. of acetic acid and l l. of iced water. The organic 
products are extracted with 3 x 300 m1. of ether. The 
ether solutions are combined and washed with a large 
quantity of water, and dried over sodium sulfate. The 
solution is ?ltered, evaporated to near dryness and the 
residue charged onto a 300 g. alumina column. The crude 
benzyl - (1-benzoyl-4-?uoro-3-indolyl) - acetate is eluted 
with ether-petroleum ether (5—50% v./v.). 

(C) 0.02 of a mole of the ester obtained in part B is 
added to 50 ml. of ethyl acetate containing a drop of acetic 
acid and is reduced catalytically at room temperature in 
the presence of palladium on charcoal catalyst. Upon 
completion of the reduction, the catalyst is removed by 
?ltration and the ?ltrate evaporated to yield (l-benzoyl 
4-?uoro-3-indolyl)-acetic acid. 

EXAMPLE 53 

(A) (6-meth0xy-3-indolyl) -acetic anhydride-0.049 
mole of dicyclohexylcarbodiimide is dissolved in a solu 
tion of 0.10 mole of 6-methoxy-3-indolyl acetic acid in 
200 ml. tetrahydrofuran and allowed to stand at room 
temperature for 2 hours. The precipitated urea is re 
moved by ?ltration and the ?ltrate is evaporated in vacuo 
to a residue and ?ushed with Skellysolve B. The residual 
oily anhydride obtained is used without puri?cation in the 
next step. 

(B) (t-Butyl-6-methoxy-3-ind0lyl) -acetate.-—25 mls. of 
t-butyl alcohol and 0.3 gm. of fused zinc chloride are add 
ed to the anhydride from part A. The solution is re?uxed 
for 16 hours and the excess alcohol is removed in vacuo. 
The residue is then dissolved in ether and washed several 
times with saturated salt solution. The ether extract is 
dried over magnesium sulfate and the solution treated with 
charcoal. The ether solution is then evaporated and 
?ushed several times with Skellysolve B for complete re 
moval of the alcohol. This residual oily ester is used 
without puri?cation in the next step. 

(C) (t - Butyl - 1 - p - chlorobenzoyl - 6 - methoxy - 3 

indolyl)-acetate.—.065 mole of the crude ester, as ob 
tained in step B, is added to 450 mls, of dimethylform 
amide and cooled to 4° in an ice bath. .098 mole of a 
50% suspension of sodium hydride is added portionwise 
to this stirred solution. After 15 minutes, 0.085 mole of 
p-chlorobenzoyl chloride is added over a 10 minute in 
terval. This mixture is then stirred for 9 hours, without 
replenishing the ice bath. At this time, the mixture is 
poured into 1 liter of 5% acetic acid, extracted with a 
mixture of ether and benzene and washed thoroughly 
with water, sodium bicarbonate solution and a saturated 
salt solution. The ether extract is dried over magnesium 
sulfate, treated with charcoal and evaporated to a residue. 
The crude product, thus obtained, is chromatographed on 
600 gms. of acid-washed alumina using a mixture of 
(v./v. 5-50%) ether-petroleum ether as eluent. 
(D) J-p-chlorobenzoyl - 6 - methoxy - 3 - indolyl acetic 

acid.--A mixture of 1.0 g. of the ester obtained in step 
C and 0.1 g. powdered porous plate is heated, with stir 
ring, in an oil bath at 210° C. under nitrogen for 2 hours. 
The product is allowed to cool under nitrogen, then dis 
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solved in benzene and ether, ?ltered and extracted with 
sodium bicarbonate solution. The aqueous solution is ?l 
tered by suction to remove ether, neutralized with acetic 
acid, then acidi?ed weakly with dilute hydrochloric acid. 
The crude product is then recrystallized from aqueous 
ethanol and dried in vacuo. 

(E) I-p-chlorobenzoyl - 7 - methoxy - 3 - indolyl acetic 
acid.—When the procedure of Parts A, B, C and D is used, 
starting with 7-methoxy-3-indolyl acetic acid instead of 
the 6-methoxy isomer, there is obtained l-p-chloroben 
zoyl-7-methoxy-3-indolyl acetic acid. 

EXAMPLE 54 

1-p-Chl0r0benz0yl-5,7-Dimethoxy-3-lndolyl Acetic Acid 
(A) 5,7-dimethoxygramine.—A solution of 0.032 mole 

of 5,7 dimethoxyindole in 40 mls. of dioxane is added 
dropwise, over a period of 30 minutes, to an ice-cooled, 
stirred mixture of 40 mls. of dioxane, 40 mls. of acetic 
acid, 3.2 mls. of 36% aqueous formaldehyde and 8.8 mls. 
of 25% aqueous dimethylamine. The clear solution is 
stirred and cooled for two hours and then allowed to 
warm up to room temperature over night. To this solu 
tion is added 500 mls. of water. The turbid mixture is 
then treated with charcoal and ?ltered through a silica 
ceous ?lter aid. The clear ?ltrate is made alkaline with 
400 mls. of dilute sodium hydroxide solution, and placed 
in a refrigerator, to cool. This mixture is then ?ltered 
and the solid gramine is washed with water and dried. 

(B) 5,7-dimez‘hoxy-indolyl-3-acetonitrile.—0.106 mole 
of the gramine obtained in A is added to 420 mls. of 
methyl iodide, with vigorous stirring, over a period of 
20 minutes. The reaction mixture is then allowed to re— 
main at 5° for 15 hours. The solution is ?ltered and the 
iodine metholate cake is dried at 50°. This solid is dis 
solved in a solution of 60 gms. of sodium cyanide in 1 liter 
of Water and warmed for 2 hours at 80°. The desired 
product is extracted with chloroform which is then evap 
orated to give a crude oily product. The oil is then dis 
solved in 250 mls. of ether, ?ltered and the ?ltrate con 
centrated. This concentrate is then diluted with petro 
leum ether, at which point the 5,7-dimethoxy-indolyl-3 
acetronitrile precipitates. The mixture is then ?ltered and 
the cake dried. 

(C) 5,7-dimeth0xy-ind0lyl-3-acetic acz'd_—0.08 mole of 
the nitrile obtained from B is added to a solution of 140 
mls. ofalcohol, 100 ml. of water and 4.3 gms. of potas 
sium hydroxide and re?uxed for 15 hours. The mixture 
is brought to room temperature and 60 mls. of glacial 
acetic acid is added. The solution is then ?ltered through 
a tale ?lter and the ?ltrate diluted with 500 mls. of water. 
The precipitated 5,7-dimethoxy-indolyl-3-acetic acid is 
then ?ltered and dried. 

(D) I-p-chlorobenzoyl-S,7-dimeth0x3I-3-ind0lyl acetic 
acid-The procedure of Example 53A, 53B, 53C and 
‘53D is followed using the product of part C of this ex 
ample in place of the 6-methoxy-3-indolyl acetic acid, to 
produce l-p-chlorobenzoyl-S,7-dimethoxy-3-indolyl acetic 
acid. When 5,6-dimethoxy-3-indolyl acetic acid is used 
in place of 6-methoxy-3-indolyl acetic acid in the above 
procedure, there is obtained l-p-chlorobenzoyl-S?xii 
methoxy-3-indolyl acetic acid. 
When 5 ,6-methylenedioxyindole or 2-methyl-6-methoxy 

indole is used in place of 5,7-dimethoxyindole in the pro 
cedure of Parts A, B and C, there is obtained 5,6-methyl 
enedioxy-3-indolyl acetic acid, which, where used in the 
procedure of Part D gives 1-p-chlorobenzoyl-5,6-methyl 
enedioxy-3-indolyl acetic acid or l-p-chlorobenzoyl-2 
methyl-6-methoxy-3-indolyl acetic acid. 

EXAMPLE 55 

Methyl 4-Benzyloxy-3-Ind0lyl Acetate 

(A) 4-benzyloxy-3-indolyl acetonitrile.—-The procedure 
of Example 54A and 54B is followed, using 4-benzyloxy 
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indole in place of the 5,7-dirnethoxyindole, to give 4-ben 
zyloxy-3-indolyl acetonitrile. 

(B) Methyl 2(4-benzyloxy-indolyl-3)acetate-A mix 
ture of 0.1 mole of (4-benzyloxy-indolyl-3)-acetonitrile 
in 150 ml. methanol, containing 30 grams dry hydrogen 
chloride, is re?uxed for 2 hours. The reaction mixture 
is taken to dryness and the residue distributed between 
10% sodium bicarbonate solution and chloroform. The 
chloroform layer is dried with anhydrous sodium sulfate 
and taken to dryness in vacuo. The residue is reason 
ably pure ester. 

Similarly, when 7-benzyloxy-3-indolyl acetonitrile is 
used instead of the 4-isomer, there is obtained methyl 
7-benzyloxyl-3-indolyl acetate. When 5-benzyloxy indole 
and 6-benzyloxy indole are used in the procedure of part 
A and B of this example, there are produced methyl 

. S-benzyloxy-S-indolyl acetate and methyl 6-benzyloxy-3-l 
indolyl acetate. 

EXAMPLE 5 6 

1~p-Chlorobenz0yl-4-Meth0xy-3-Indolyl Acetic Acid 

'(A)_Methyl 4-hydroxy-3-indolyl acetate.—-A solution 
of methyl 4-benzyloxy-3-indoly1 acetate (4.0 g.) in 150 
ml. methanol is shaken with 3 g. palladium on charcoal 
and hydrogen until the hydrogen uptake ceases. The 
catalyst is ?ltered and the ?ltrate is taken to dryness in 
vacuo. 

(B) Methyl 4-met-hoxy-3-ind0lyl acetate.—A solution 
of methyl 4-hydroxy-3-indolyl acetate (10.5 gms., 0.065 
In.) in 96 ml. 10% sodium hydroxide is stirred and 
treated with 7.5 ml. dimethyl sulfate. After stirring for 
several hours, the crude product is extracted with ether, 
washed with water and dried over sodium sulfate. The 
ether solution is evaporated in vacuo and the residue is 
chromatographedon 200 g. of acid-washed alumina using 
a mixture of ether-petroleum ether (v./v. 25-50%) as 
the eluent. _ 

(C) 4-meth0xy-3-ind0lyl acetic acid.—-A solution of 
methyl 4-methoxy-3~indolyl acetate in excess 2 N abso 
lute ethanolic potassium hydroxide is allowed to stand 
overnight, diluted with water and extracted with ether. 
The aqueous layer is acidi?ed. The precipitate is col 
lected and recrystallized from “aqueous ethanol. 

(D) 1 - p - chlorobenz‘oyl - 4 - methoxy - 3 - indolyl 

acetic ctcid.-—The procedure of Examples 53A, 53B, 53C 
and 53D is followed using the product of part C in place 
of 6-rnethoxy-3-indolyl acetic acid, to produce l-p-chlo 
robenzoyl-4-methoxy-3-indoly1 acetic acid. 

EXAMPLE 57 

1-p-Chlorobenz0yl-5éChl0r0-6-Meth0xy-3-Indolyl 
Acetic Acid 

(A) 5-chl0r0~6-meth0xy-3-ind0lyl acetic acid.—When 
5-chloro-6-methoxy-3-indolylacetolnitrile is used in place 
of 5,7-dimethoxy-indolyl-3-acetonitrile, in the procedure 
of Example 54C, there is obtained 5-chloro-6-methoxy 
3-indolyl acetic acid. . 

(B) 1 - p - chlorobenzoyl - 5 - chloro - 6 - methoxy 

?-indolyl acetic acid.—When the procedures ‘of Examples 
53A, 53B, 53C and ‘53D are followed, using 5-chloro-6 
methoxy-3-indolyl acetic acid as the starting material, 
there is obtained 1-p-chlorobenzoyl-S-chloro-6-methoxy 
3-indolyl acetic acid. 

' (C) 1 - p - chlorobenzoyl - 2 - methyl - 7 - methoxy 

‘3-ind0lyl acetic acid.—When 2-methyl-7-methoxyindole 
is used in place of 5,7-dimethoxyindole in the procedures 
of Examples 54A, 54B, and 54C and the product is used 
in the procedures of Examples 53A, 53B, 53C and 53D, 
‘there is obtained l-p-chlorobenzoyl-2-methyl-7-methoxy 
3-’mdolyl acetic acid. 

10 

15 

20 

25 

35 

40 

45 

50 

55 

60 

65 

70 

30 
EXAMPLE 5s 

1-p-Chl0r0benz0yl-2-Methyl-4-Meth0xy-3-Ind0lyl 
Acetic Acid 

(A) 2 - methyl - 4 - methoxyindole. -- (1) 6 - me 

thoxy-Z-nitrobenzoyl chloride.—0.046 mole of 6-methoxy 
Z-nitrobenzoic acid isadded to 60 mls. of redistilled 
thionyl chloride and re?uxed for 2 hours. The excess 
reagent is removed under reduced pressure, maintaining 
the temperature below 40°. The residue is washed with 
benzene and then removed under reduced pressure. This 
residue is placed over sodium hydroxide, in vacuo over 
night. 

(2) Diazomethyl - 6 - methoxy - 2 - nitrophenylke 
tone.—A solution of .044 mole of the 6-methoxy-2-nitro 
benzoyl chloride obtained from (1) in 30 mls. of dioxane 
is added to a solution of 50 mls. of diazomethane in 200 
ml. of ether, with agitation at 0°. The reaction mix 
ture is allowed to remain overnight at room tempera 
ture. The solvent is then removed under reduced pressure 
to yield a residue containing the ketone. The 6-methoxy 
Z-nitro-phenyl diazomethyl ketone is crystallized from 
this residue using dioxane. 

(3) 6-methoxy-Z-nitrophenylacetic acid.—A solution 
of .044 mole of the diazoketone obtained in (2) in 75 
mls. of dioxane, is added over a period of 20 minutes 
to a freshly prepared solution of 4.0.gms. of silver oxide, 
3.0 gms. of sodium thiosulfate and 5.0 gms. of sodium 
carbonate in 150 mls. of distilled water. The tempera 
ture of the reaction mixture is maintained at 50-60" dur 
ing the addition and for an additional hour. At this 
point, the mixture is brought to a temperature of 90-95 ° 
for 1/2 hour. The mixture is then ?ltered and the ?l 
trate is diluted with 200 mls. of water, acidi?ed with 
dilute nitric acid and extracted with chloroform (3 X 200 
mls.). The combined chloroform extract is washed with 
50 .mls. of water and dried over sodium sulfate. The 
chloroform is then removed and the residue extracted 
with boiling water (2X 100 mls.). Concentration of 
the water solution, followed by cooling, precipitates the 
6-methoxy-2-nitrophenyl acetic acid. 

(4) Ethyl-6-methoxy-2-nitr0phenylacetyl mal0nate.-— 
The product from A( 3) is used in the procedure of part 
A(l) to give the corresponding acid chloride. A solu 
tion (0.02 mole) of this compound in 25 ml. of ether 
is gradually added to a re?uxing ether solution‘ of ethyl 
ethoxymagnesiomalonate. Heating is continued until 
stirring is difficult due to formation of a viscous oil. The 
cooled mixture is then shaken with dilute H2804 (2.5 
g. in 20 ml. H2O) until the oily magnesium complex has 
dissolved. The ethereal phase is separated, washed with 
Water, and dried over Na2SO4. Evaporation yields the 
crude ethyl-6-methoxy-Z-nitrophenylacetyhnalonate. 

(5) 6-meth0xy-2-nitrophenylacet0ne.—-A solution of 
5.7 gms. of the product from A(4), 12 mls. of acetic 
acid, 1.5 mls. of sulfuric acid and 8 mls. of water is 
re?uxed for 6 hours. The cooled ‘solution is made alka 
line with 5 N sodium hydroxide and extracted with ether 
(3 x 50 mls.). The combined etheral extract is Washed 
with water, dried over sodium sulfate and evaporated to 
give an oil which rapidly solidi?es. Crystallization of‘this 
solid from ethanol yields 6-methoxy-2-nitrophenylacetone. 

(6) 4-methoxy-Z-methylindole.—-l.2 gms. of the prod 
not from A(5) is added to a mixture of 100 mls. of 
ethyl alcohol and 1.0 gm. of Raney nickel. This solu 
tion is shaken at room temperature and atmospheric pres 
sure, in hydrogen for 1/2 hour. The solution is then ?l 
tered and the ?ltrate evaporated under reduced pressure. 
Crystallization from light petroleum ether yields 4—meth- ' 
oxy-Z-methylindole. 

(B) Z-methyl-4-meth0xy-3-ind0lyl acetic acid.--When 
4-methoxy-2-methylindole is used in place of 5,7-dime 
thoxyindole as described in Examples 54A, 54B and 54C, 
thege is obtained 2-methyl-4-methoxy-3-indolyl acetic 
aci . 

(C) 1-p-chlorobenzoyl-2-methyl-4-methoxy - 3 - indolyl 
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acetic_acid.—When the product from 58B is used in place 
of 6-methoxy-3-indolyl acetic acid as described in Ex 
amples 53A, 53B, 53C and 53D, there is obtained 1—p-chlo 
robenzoyl-2-methyl-4-methoxy-3-indolyl acetic acid. 

EXAMPLE 59 

1-p-Chlor0benzoyl-7-Meth0xy-5-Methyl - 3 - lndolyl Acet 
ic Acid 

(A) 7-meth0xy-5-methylindole.—0.1 mole of 4-methyl 
o-anisidine is added to 0.1. mole of monochloroacetalde 
hyde and the mixture re?uxed for 2 hours. The water 
formed is distilled oif and the residue is heated at 210 
220° for an additional hour. This residue is then chro 
matographed on acid-washed alumina and eluted with 
ether, petroleum-ether. The eluent is removed under re 
duced pressure and 7-methoxy-5-methylindole is obtained. 

(B) 1-p-chl0r0benzoyl-7-meth0xy-5-methyl - 3 - indolyl 
acetic acid.—-The product from part A is used in the 
procedures of Examples 53A, 53B, 53C and 53D. There 
is obtained 1-p-chlorobenzoyl-7-methoxy-5-methyl-3-in 
dolyl acetic acid. 

(C) 1-p-chl0r0benz0yl-5-?u0r0-7-meth0xy - 3 - indolyl 
acetic acid.—The procedures of parts A and B are fol 
lowed, starting with 4-?uoro-o-anisidine, to give l-p-chlo 
robenzoyl-5-?uoro-7-methoxy-3-indolyl acetic acid. 

(D) 1 - p - chlorobenzoyl-S-nitro-7-methoxy - 3 - indolryl 

acetic acid.-—The procedure of parts A and B are fol 
lowed starting with 4-nitro-o-anisidine, to give l-p-chloro 
benzoyl-5-nitro-7-methoxy-3-indolyl acetic acid. When 
this is used in the procedure of Example 19, there is pro 
duced 1 - p - chlorobenzoyl-S-dimethylamino-7-methoxy-3 

indolyl acetic acid. 
EXAMPLE 60 

I~p-Chl0robenz0yl-2-Allyl-S-Methoxy - 3 - Indolyl Acetic 
Acid 

(A) 5-melh0xy-2-ind0lyl acetaldehyde.--A solution of 
5~methoxy~2~indolylacetyl chloride (0.1 mole) in dry tet 
rahydrofuran is treated with 0.25 mole of lithium alum 
inum tri-t-butoxy hydride with ice-cooling and stirring. 
After the initial reaction, the mixture is stirred at room 
temperature for 4 hours and poured into ice. Excess of 
acetic acid is added and the product is extracted with 
ether. The ethereal solution is washed with sodium bi 
carbontae, dried over sodium sulfate and evaporated to a 
syrup. Chromatography of the residue on a column of 
silica gel, using ether-petroleum ether (v./v.) 10—30% 
as eluent, gives 5-rnethoxy-2-indolyl acetaldehyde. 

(B) Z-allyl-S-methoxy ind0le.—A solution of 0.1 mole 
of the aldehyde and 0.12 mole of methylene triphenyl 
phosphine, prepared in situ from 0.12 mole of methyl 
triphenylphosphonium iodide and 0.12 mole of n-butyl 
lithium, in benzene is stirred at room temperature for 4 
hours and then at 80° for 1 hour. The solution is 
washed with 0.5 N hydrochloric acid, water and dried 
over sodium sulfate. Evaporation of the solvent in vacuo 
and chromatography of the residue on a column of 300 
g. acid-washed alumina, using ether-petroleum ether (v./ 
v.) 0—20% as eluent, gives 2-allyl-5-methoxy indole. 

(C) 2-allyl-5-meth0xygramine.-—A solution of 0.032 
mole of 2-allyl-5-methoxy indole in 40‘ m1. of dioxane is 
added dropwise, over 30 minutes, to an ice~cooled stirred 
mixture of 40 ml. dioxane, 40 ml. acetic acid, 3.2 ml. 
36% aqueous formaldehyde and 8.8 ml. 25% aqueous 
dimethylamine. The clear solution is stirred and cooled 
for two hours and then allowed to warm to room tem 
perature overnight. To this solution is added 500 ml. 
of water. The turbid mixture is then treated with char 
coal and‘ ?ltered through a silicaceous ?lter aid. The 
clear ?ltrate is made alkaline with 400 ml. of dilute 
NaOH solution and cooled in a refrigerator. The mix 
ture is ?ltered and the solid gramine is washed with 
water and dried. 

(D) 2-allyl-5-methoxy-3-ind0lyl acetonitrile.—-0.l06 
mole of the gramine from part C is added to 420 ml. of 
methyl iodide, with vigorous stirring, over a period of 
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20 minutes. The reaction mixture is then allowed to 
remain at 5° for 15 hours. The solution is ?ltered and 
the iodine metholate cake is dried at 50° C. The solid 
is dissolved in a solution of 60 g. NaCN in 1 liter and 
warmed for 2 hours at 80°. The desired product is ex 
tracted with chloroform which is then evaporated to give 
a crude oily product. The oil is then dissolved in 250 
ml. of ether, ?ltered and the ?ltrate is concentrated. 
The concentrate is diluted with petroleum ether, at which 
point the 2-allyl-5-methoxy-3-indolyl acetonitrile precipi 
tates. The mixture is ?ltered and the cake dried. 

(E) 2-allyl-5-meth0xy-3-ina'0lyl acetic acid.—0.08 mole 
of 2-allyl-5-methoxy-3-indolyl acetonitrile is added to a 

_ mixture of 140 ml. of alcohol, 100 ml. of water and 4.3 g. 
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of KOH. The mixture is re?uxed 15 hours and then 
brought to room temperature. Glacial acetic acid (60 
ml.) is added and the solution is ?ltered through a tale 
?lter. The ?ltrate is diluted with 500 ml. of water and 
the precipitated 2-allyl-5-methoxy-3-indolyl acetic acid is 
separated by ?ltration and dried. 

(F) 1 - p - chlorobenzoyl-Z-allyl-S-methoxy-3-ind0lyl 

acetic acid.——Tl1e procedure of Examples 53A, 53B, 53C 
and 53D is followed using the product. of part E in place 
of the 6-methoxy-3-indoly1 acetic acid, to produce l-p 
chlorobenzoyl-Z-allyl-5-methoxy-3-indolyl acetic acid. 
What is claimed is: 
1. A compound of the formula 

=0 
l 

p R 

in which 
R; is selected ‘from the group consisting of benzene, 

naphthalene, biphenyl and substituted benzene, naph 
thalene and biphenyl radicals in which said substitu 
ent is selected from the group consisting of halogen, 
lower alkyl, lower alkylthio, lower alkoxy, tri?uoro 
methyl, phenoxy, lower alkyl phenoxy, lower alkoxy 
phenoxy, halogenophenoxy, tri?uoroacetyl, di?uoro 
acetyl, mono?uoroacetyl, di-lower alkyl sulfamyl, 
lower alkanoyl, di-lower alkyl carboxarnido, cyano, 
carb-lower alkoxy, tri?uoromethylthio, lower alkyl 
sul?nyl, lower alkylsulfonyl, benzylthio, lower alkyl 
benzylthio, lower alkoxybenzylthio, halogenobenzyl 
thio, mercapto, nitro, amino, di-(lower alkyl)amino, 
lower alkylamino, lower alkanoylamino, hydroxy, 
lower alkanoyloxy, tri?uoroacetoxy, di?uoroacetoxy, 
mono?uoroacetoxy, benzyloxy, lower alkylbenzyloxy, 
lower alkoxylbenzyloxy, and halogenobenzyloxy; 

R2 is selected from the group consisting of hydrogen, 
lower alkenyl and lower alkyl; 

R3 is selected from, the group consisting of hydrogen 
and lower alkyl; 

R; is selected from the group consisting of hydrogen, 
lower alkyl, lower alkoxy, ?uorine and tri?uoro 
methyl; 

R5 is selected from the group consisting of hydrogen, 
hydroxy, lower alkyl, lower alkoxy, nitro, amino, 
lower alkylamino, di(lower alkyl) amino, lower 
alkanoylamino, lower alkanoyl, lower alkylamino, 
bis(hydroxy lower alkyl)amino, l-pyrrolidino, 4 
methyl-l-pipen'zinyl, 4-morpholinyl, cyano, amino 
lower alkyl, di-lower alkyl amino, lower alkyl, tri 
?uoromethyl, halogen, di(lower alkyl)sulfamyl, 
benzylthio, lower alkylbenzylthio, lower alkoxy 
benzylthio, halogenobenzylthio, benzyloxy, lower 
alkylbenzyloxy, lower alkoxybenzyloxy, halogeno 
benzyloxy, lower alkenyl, lower alkenyloxy, l-aza 
cyclopropyl, cyclopropyl(lower alkoxy) methyloxy, 
and cyclobutyl(lower alkoxy) methyloxy; and 

M is selected from the group consisting of OH, NI-Iz, 
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benzyloxy, lower alkoxy, OZ where Z is a cation 
selected from the group consisting of alkali metals, 
alkaline earth metals, aluminum, iron, magnesium, 
dimethylammonium morpholium, methyl cyclohexyl 

34 
6. A compound of the formula 

ammonium and glucosammonium and CY where Y 5 
represents the structure 

Illa 
R5 —-'l—GH-CO— l0 

\N/‘m 
R4 

0 
l 
R: 

2. A compound of the formula 15 
R3 

R5— 4311-0 0 OH 

1 ' J‘m 20 
' <5 
i o 
‘ | 

25 

1 

in which R2 and R3 are each lower alkyl and R5 is lower 

alkOXY. 3. A compound of the formula 

Ra 

Ra TéH-COOH 35 
\NFR” 
(i=0 

i‘ 40 

‘T s'ona 
' in which R2 and R3 are each lower alkyl and R5 is lower 45 

alkoxy. 
4. A compound of the formula 

1113 
R5 CH-OOOH 

» 50 

\NFR” 
?=° 

55 

O1 

in which R2, R3 and R5 are each lower alkyl. 69 
5. A compound of the formula 

i $3 
35 o11—oo0H 

65 

\N —R2 

5:0 

70 

l 
S—CH3 

in which R2, R3 and R5 are each lower alkyl. 75 

‘in which R2 is lower alkyl and R5 is lower alkoxy. 
7. A compound of the formula 

R5 O OH 

in which R2 is lower alkyl and R5 is di(lower alkyl) amino. 
8. A compound of the formula 

R5 CHz-COOH 

$0 
| 

SCH; 

in which R2 is lower alkyl and R5 is lower alkoxy. 
9. A compound of the formula . 

0 

50133 

in which R2 is lower alkyl and R5 is di(lower alkyl) 
amino. 

10. 0c - (l-p-methylthiobenzoyl-Z-methyl-S-methoxy-3 

indolyD-propionic acid. 
11. a - (l-p-chlorobenzoyl-2-methyl-5-methoXy-3-indol 

y1)-propionic acid. 
12. (1 - p-chlorobenzoyl-Z-methyl-S-methoXy-3Jindol 

yl)-acetic acid. 
13. a - (l-p-chlorobenzoyl-Z-methyl-5-di1nethy1amino 

3Hindolyl)-propionic acid. 
14. (1 - p-chlorobenzoyl-Z-methyl-S-dimethylamino-3 

indolyD-acetic acid. 
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